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Formerly the Aerojet Systems Division, 
the SPACECRAFT DIVISION provides . 
complete services in the research, 
development, production, and 
flight testing of boosters, space flight 
vehicles, and space probes. 


in furtherance of national endeavors 
in the special technologies required 
for operation of flight vehicles 
in the space environment. 


Engineers, scientists— investigate outstanding opportunities at Aerojet. 



Since 1948, far more aircraft have made far more 
landings with hytrol than any other anti-skid braking system. 


and, hytrol, the world’s leading 
anti-skid braking system, is now on: 


BOEING 707 

BOEING 730 

CON VA I R 880 
CONVAIR 600 
DOUGLAS DC-8 

Write for descriptive literature on hytrol 



engineers Interesting opportunities are available. Write or call Mr. Douglas Nickerson, Chief Engineer, 3000 Winona Ave., Burbank, Calif. 





AVIATION CALENDAR 



Oct. 10-12— Conference on Anatomy of 
Manned-Space Operation?. American 
Rocket Society, Dayton Biltmore, Day- 
ton, Ohio. 

Oct. 10-12—1960 National Electronics Con- 
ference and Exhibition, Hotel Sherman, 
Chicago, 111. 

Oct. 10-14— Society of Automotive En- 
gineers National Aeronautic Meeting, 
Ambassador Hotel, Los Angeles, Calif. 

Oct. 10-14— 82nd General Conference, Na- 
tional Guard Assn, of the U. S., Ha- 
waiian Village Hotel, Honolulu, Hawaii. 

Oct. 11-12— Fall Meeting, Institute of 
Printed Circuits, Sheraton Towers Hotel, 
Chicago. III. 

Oct. 12-14— Third AFOSR Astronautics 
Symposium, Ambassador Hotel, Los An- 
geles, Calif. Sponsors: Air Force Office of 
Scientific Research; Society of Automo- 
tive Engineers (open meeting). 

Oct. 12-14— Seventh National Symposium, 
American Vacuum Societv, Cleveland- 
Shcraton Hotel, Cleveland, Ohio. 

Oct. 14-15— Symposium on High-Speed 
Processing. Society of Photographic Sci- 
entists & Engineers, Washington, D. C. 

Oct. 14-15— 15th Midwest Conference. 
American Society for Quality Control, 
Broadview Hotel, Wichita, Kan. 

Oct. 15-16— Fort Rucker Fly-In. For in- 
formation: Commanding Officer. 2nd Bat- 
the Group, 31st Infantry, Fort Rucker. 

Oct. 16-19-Mid-Year Conference. Air- 
port Operators Council. San Francisco. 

Oct. 17-18 — Joint Meeting, Institute of the 
Aeronautical Sciences and Canadian Aero- 
nautical Institute, Queen Elizabeth Hotel, 
Montreal, Canada. 

Oct. 17-21— National Safety Council’s 48th 
National Safety Congress, Conrad Hilton 
Hotel, Chicago, 111. 

(Continued on page 6) 
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SM/I lia 
REPORTER lip* 

BY Stanley M. ingersoll, Capabilities Engineer I 


Report No. 10 

AQC 600 Propellant Utilization Control System 
For maximum efficiency from a liquid propellant missile, fuel and 
oxidizer must be depleted simultaneously. Our new AQC 600 
system, which consists of a controller and a differential pressure 
ratio sensor, measures the pressure ratio of fuel and liquid oxygen 
remaining in the tanks of a missile at any given time — then accu- 
rately controls the flow of these propellants into the combustion 
chamber. The percentage of accuracy is based on the propellants 
remaining in each tank, not on the full scale quantity. This reduces 
the absolute error signal as the propellant levels are decreased. 
The SM/I system measures the liquid head of each propellant and 
computes the ratio between the two head pressures electro- 
mechanically. An amplified error signal actuates a valve that 
changes the relative flow between fuel and liquid oxygen until the 
error signal is reduced to zero. 

typical Performance Specifications 




Sensor 3.8 lb 



SM/j ^ 
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Among the more critical of recent 
Airborne actuator applications is 
that on the National Aeronautics 
and Space Administration's NERV 
vehicle, where a linear actuator is 
required to extend and retract a 
nuclear emulsion package. In fact, 
success of the vehicle's mission — 
study of the lower Van Allen 
radiation belt — depends to no little 
extent on reliable functioning of 
this one component alone. 

In initial firings, the 75-lb. NERV 
will be carried to an 800-miIc alti- 
tude by Argo D-8 rockets. The 
flight program calls for energizing 
the actuator at 1 20 miles up, thereby 
opening the shutter and telescoping 
the emulsion package out from 
the front of the nose cone. This 


Detail of GE-built Nuclear Emulsion 
Recovery Vehicle (NERV) shows locat 

Requirements call tor operation at 
tudes to ZOO miles and beyond. Weight 
of actuator: 1.2 lb. 


condition is maintained until the 
vehicle is within 200 miles of the 
ground on the way down, at which 
point the actuator retracts the 
emulsion package, closing the 

Noteworthy also in this application 
arc some of the prime contractor’s 
quality assurance tests, including 
acceleration to 125 g; sound pres- 
sure level of 160 decibels minimum; 
and shock loading of 50 g. 

Whatever your requirements in 
electromechanical actuation — linear 
or rotary — you can depend on 
Airborne to help you achieve 
highly reliable componentry. For 
information or proposals, contact 
any of our offices. 
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(Continued from page 5) 

Oct. 19-21— Annual Convention, Southeast- 
ern Airport Managers’ Assn.. Far Hori- 
zons Motel. Sarasota-Bradenton, Fla. 

Oct. 19-21— Symposium on Space Naviga- 
tion, Institute of Radio Engineers, 
Dcshlcr-I lilton Hotel, Columbus. Ohio. 

Oct. 19-21— Annual Meeting. Society for 
Experimental Stress Analysis, Hotel Clare- 
mont. Berkeley. Calif. 

Oct. 20-21— National Symposium on llypcr- 
velocitv Techniques. Institute of the Aero- 
nautical Sciences, Shirlcy-Savoy Hotel, 
Denver. Colo. 

Oct. 24-26 — Medical and Biological Aspects 
of the Energies of Space. Unclassified 
Symposium, Granada Hotel, San An- 
tonio. Tex. Sponsored by the School of 
Aviation Medrcine. Arranged by South- 
west Research Institute. 

Oct. 24-26— Seventh East Coast Confer- 
ence on Aeronautical and Navigational 
Electronics. Institute of Radio Engineers, 
Lord Baltimore Hotel, Baltimore, Md. 

Oct. 25-27— II th National Conference on 
Standards. Shcraton-Atlantic I Intel, N.Y.C. 

Oct. 27-28-1960 Annual Electron Devices 
Meeting. Institute of Radio Engineers, 
Hotel Shorcham. Washington, D. C. 

Oct. 27-29—1960 Industry Display, Aircraft 
Electrical Society. Pan Pacific Audito- 
rium. Los Angeles, Calif. 

Nov. 1-2— Fall Meeting, Radio Technical 
Commission for Aeronautics, Shcraton- 
Park Hotel. Washington, D. C. 

Nov. 2-4— Tenth Aircraft Hydraulics Con- 
ference, Pick-Fort Shelby Hotel. Detroit, 
Mich., Sponsor: Vickers, Inc., division of 
Sperry Rand Corp. (Invitational.) 

Nov. 3-4— Annual Fall Meeting, Northeast 
Chapter-Amcrican Assn, of Airport Ex- 
ecutives. Sheraton Inn. Binghamton. 

Nov. 14-1 5— Quarterly Regional Meeting, 
Assn, of Local Transport Airlines, 
Olympic Hotel, Seattle, Wash. 

Nov. 14-16— National Convention. National 
Aeronautics Assn., Indio, Calif. 

Nov. 14-18— Flight Safety Foundation’s 13th 
Annual International Air Safety Seminar, 
in cooperation with Aviation Crash In- 
jury Research. Phoenix. Ariz. For FSF 
members and by invitation. 

Nov. 15-16— Symposium on Engineering 
Application of Probability and Random 
Function Theory, Purdue University, La- 
fayette. Ind. 

Nov. 15-16— 12th Annual Mid-America 
Electronics Conference, Institute of Ra- 
dio Engineers, Hotel Muehlebach, Kan- 
sas City. Mo. 

Nov. 15-17— 36th Meeting, Aviation Dis- 
tributors and Manufacturers Assn., 
Riviera Hotel. Palm Springs. Calif. 

Nov. 15-17— Air Forcc-Navy-Indnstry Pro- 
pulsion Systems Lubricants Conference 
(unclassified), Hilton Hotel, San Antonio, 
Tex. Cosponsors: ARDC's Wright Air 
Development Division; Southwest Re- 
search Institute, 

Dec. 5-8—1 5th Annual Meeting and Astro- 
nautical Exposition, American Rocket So- 
ciety, Shorcham Hotel, Washington, 

D. C.' 

Mar. 16-1S— Fifth National Conference on 
Aviation Education, Mayflower Hotel, 
Washington, D. C. 



Engineered Equipment for Aircraft and Industry 

AIRBORNE ACCESSORIES CORPORATION 

HILLSIDE 5, NEW JERSEY • Offices in Los Angeles and Dallas 
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(^AUTOMATIC TRANSLATION 
INDEXING 
ABSTRACTING 


To formulate rules for automatic language translation is 
a subtle and complex task. Yet, significant progress is 
being made. During the past several years large amounts 
of Russian text have been translated and analyzed at 
Ramo-Wooldridge's Intellectronics Laboratories using 
several types of existing general purpose electronic 
computers. 

Many hundreds of syntactic and sernuntic rules are 
used to remove ambiguities otherwise present in word- 
for-word translation. The considerable improvements that 
have been effected during the progress of this work indi- 
cate that it may be possible within the next year or so to 
produce, for the first time, machine translation of sufficient 
accuracy and at sufficiently low cost to justify practical 
application. Electronic computers are also invaluable for 
other language research activities at Ramo-Wooldridge. 


Techniques for automatic indexing, automatic abstract- 
ing, and other aspects of communicating scientific 
information are also being investigated. Research and 
development at the Intellectronics Laboratories will 
eventually lead to electronic machines capable of carry- 
ing on self-directed programs of research and analysis 
and "learning” by their own experiences. 

The accelerating pace at which these “communication 
of knowledge" problems are growing in importance has 
created challenging career opportunities in new fields of 
scientific endeavor. 


For a copy of our career brochure, “An Introduction to 
Ramo-Wooldridge" write to Technical Staff Development. 




RAMO -WOOLDRIDGE 

a division of Thompson Ramo Wooldridge Inc. 

8433 FALL8ROOK AVENUE. CANOGA PARK, CALIFORNIA 




IBM MOS 


MANAGEMENT OPERATING SYSTEM 
SAVES AMERICAN BOSCH *120,000 
YEARLY ON SHOP ORDERS ALONE 


...TRIPLED SAVINGS ANTICIPATED WHEN SYSTEM IS EXPANDED! 


American Bosch has turned to IBM’s new systems tech- 
niques for faster, more sensitive control of its manufac- 
turing cycle at the Springfield, Massachusetts, plant. 
Utilizing the IBM Ramac 305, the Management Operating 
System has been applied to Materials Planning and Inven- 
tory Management, and large savings have already accrued. 
These additional savings are expected from methods 

■ sharp reduction of machine setup costs. ■ standard- 
ized production levels, to minimize manpowerfluctuations 
and concentrate inventory dollars on active sales items. 


■ substantial time reduction !n production schedule 
changes. ■ automation of annual standard cost revisions, 
with a 70% expense cut. 

When the Management Operation System is extended to 
other areas, American Bosch estimates that savings will 
be tripled. 

MOS can be applied to most industrial operations, with 
specially trained manufacturing representatives to assist 
you. IBM Balanced Data Processing provides comprehen- 
sive support in applyingthe system to your company’s op- 
eration. For full information, call your nearest IBM office. 



The key to peace lies in the nation's deterrent power . . . 
the building and maintaining of the military strength req- 
uisite to preclude enemy aggression here or abroad. Today, 
Aeronca’s DEFENSE PRODUCTS GROUP is making 
significant contributions to the nation's readiness, deliver- 
ing systems and subsystems to meet the sophisticated 
requirements for advanced air weapon, astronautic and 
ground support equipment. To produce complete systems 
packages, Aeronca's Scientists team with competent Proj- 
ect Engineers to evaluate and analyze mission profile re- 
quirements . . . interpret abstract concepts . . . develop 
and produce operational systems. And Aeronca offers 
performance-proven systems management with integrated 
laboratories and facilities to assure Quick Reaction Capa- 
bility . . . expedite projects from the theoretical-problem 
stage through the production of actual working hardware 
. . . reliable and on-schedule! 



manufacturing corporation 

1714 Germantown Rd.. Middletown, 0. 


BALANCED DATA PROCESSING 


IBM 


LABORATORIES FROM COAST TO COAST; AEROSPACE DIV., BALTIMORE, MO.; MIDDLETOWN OIV., MIDDLETOWN, OHIO; AEROCAL DIV., TORRANCE, CALIFORNIA. 






Norden Contact Analog Display... 
man’s sight beneath the sea 


A recent and significant Norden achievement is a 
contact analog display which orients man in the un- 
natural environment beneath the sea. This compact 
system provides a pictorial pathway for a submarine, 
displaying on a single screen all pertinent para- 
meters: pitch, roll, heading, speed, surface and bot- 
tom positions. It forms an integrated control station 
for the craft. A sophisticated electronic system uti- 
lizing advanced television and computer techniques, 
it was developed for the Bureau of Ships and brought 
from concept to hardware in less than 18 months. 


This is just one of several key programs at Norden 
involving advanced television, radar, digital com- 
puting and digital control systems. And as man con- 
tinues to probe his universe, Norden engineers will 
be helping to make his craft safer and more efficient 
. . . for Norden is dedicated to extending man’s capa- 
bilities. 


Stimulating positions are available at all levels of 
responsibility for qualified engineers and scientists. 


NORDEN DIVISION 

UNITED AIRCRAFT CORPORATION 


, CONNECTICUT 
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ELECTROMECHANICAL 

INSTRUMENTATION 


The Liquidometer Corp., recognized as a leading designer and manufacturer 
of aircraft liquid quantity instrument and control systems, offers 
new instrumentation capability in electronic and electromechanical areas. 
Liquidometer invites your inquiry. Capabilities are fully described 
in a new brochure available on request. 


ths LIQUIDOMETER cobp 
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46,000 rpm turbine starter 
"winds up" on . . . 


FAFNIR BALL BEARINGS 


On the turbine end of Hamilton-Standard’s PS400- 
14 jet engine starter, Fafnir Super-Precision Ball 
Bearings hold the turbine steady at 46,000 rpm 
speeds. The bearings themselves are engineered to 
meet testing speeds of up to 84,000 rpm ! 

From the moment the starter is energized, these 
extra-high-speed ball bearings are subjected to 
punishing service. Designed with “counterbored” 
inner rings for efficient high-speed performance, 
they must operate dependably and precisely under 


thrust loads of up to 350 pounds per bearing. 

It takes engineering and production capabilities 
of the first order to turn out bearings built for 
service like this. Take advantage of it ! Write The 
Fafnir Bearing Company, New Britain, Conn. 


FAFNIR 






Hallicraflers participation in the Allis missile project helped to develop capa- 


m:r- 


hallicraflers U company 


? 1 « 
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WHICH C-BAND BEACON FITS YOUR NEEDS 


l /OUGHT ELECTRONICS HAS BOTH! 


For moderate range and sensitivity l — 4t dbm I ■■ ■ the economical, solid 
state crystal video beacon. For long range and high sensitivity I — 65 dbm I 
Vought Electronics offers a transistorized superheterodyne beacon. 

Flight tested, off-the-shelf delivery. Both beacons have been flight tested 
and successfully operated at theoretical line-of-sight ranges to 60,000 feet. 
Lightweight, compact and rugged enough to operate under extreme field 
conditions, the aluminum alloy casting packages are pressurized, designed 
for hard mounting to the airframe. Accessible parts and readily available 
adjustments insure easy service. Both beacons are completely transistorized 
throughout, except for the magnetron and local oscillator. 

Compatibility Vought Electronics beacons are designed to be compatible 
with existing C-Band radars (FPS-16, MPS-26, etc.) and with primary 
power and antennas available on modern aircraft. 

FOR FULL PERFORMANCE AND DELIVERY DETAILS, write: 


CHANCE 

VOUGHT 



ELECTRONICS 

DIVISION^,,™ 



0. Where are vacuum melted alloys best suited? 

A, For exacting applications — including materials for 
rockets, missiles, and jet engines. And other places 
where expensive machined parts are involved. In 
highly stressed parts where failure is highly costly. 
Where increased reliability is vital. 

Q. What are the advantages of A-L vacuum melted 
alloys? 

A. You get parts with optimum quality for critical 
applications — higher mechanical properties, better 
fatigue strength, improved toughness, and better 
transverse ductility. You also get maximum insur- 
ance against internal defects through improved clean- 
liness and decreased gas content. And hot and cold 
workability are improved, the material is more homo- 
geneous, and properties are better. 

0 . How are these metals made? 

A . A-L uses all three of the vacuum melting proc- 
esses. Consumable electrode vacuum arc remelting is 
used to produce A-L Consutrode® steels and alloys 
in ingots up to 20,000 pounds in weight. Induction 
vacuum melting is used to produce 2,000 pound 
heats of Allegheny Ludlum Invac materials. And re- 
melting Invac electrode stock by the consumable 
electrode process produces A-L Invacutrode steels 
and alloys that have the best possible combination of 


chemistry control, cleanliness, and homogeneity. 

0 - Specifically, what metals are available in A-L's 
premium quality melting? 

A. Most of the steels and special alloys— low alloy 
steels, bearing steels, stainless steels, tool and die 
steels, and high temperature steels and alloys. 

0. In what forms are these A-L special steels avail- 
able? 

A . In all commercial mill forms — plates, sheet, strip, 
billet, bar, wire, tubes, and even extrusions. 

O. How do these vacuum melted alloys compare in 
cost with ordinary alloys? 

A. Naturally vacuum melting costs more. Consu- 
trode alloys are the least expensive, followed by Invac 
alloys and Invacutrode alloys. Their use is economi- 
cally justified by the improvement of quality in the 
finished part, the quality required by the severity of 
the manufacturing process involved, and the increase 
in the yield of sound parts. 

O . Where can I get more information? 

A. Ask your A-L representative for your copy of 
"Modern Melting at Allegheny Ludlum." It gives 
technical data on the new melting techniques 
and quality improvements in materials. Or write: 
Allegheny Ludlum Steel Corporation, Oliver Bldg., 
Pittsburgh 22, Pennsylvania. Address Dept. AW -10. 


sheny Ludlum 

PIONEERING on the Horizons of Steel 
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Detrex will lease a machine to fit your needs 
exactly and economically! 


It is no accident that the Detrex nameplate is 
found on more cleaning equipment in more metal- 
working plants than any other — by a wide margin. 
Detrex has had more than 30 years’ experience in 
designing this equipment— has the most complete 
and modem facilities for producing it— has the 
largest and most expert field force to help install 
and service it. And now you can lease any of your 
cleaning equipment requirements from Detrex. 
Whether you need a machine for degreasing, 
washing, rustproofing, phosphate coating, paint- 
bonding or paint stripping — whether you require 
equipment that is large or small— whether you 
desire a manual or automated operation — Detrex 
can supply your needs exactly and follow through 
with the service that means complete satisfaction. 


CHEMICAL INDUSTRIES, 
Box 501, Dept. AW-1060, Detroit 32, 



Depend on DETREX lor 




Mich. 


World's Largest Exclusive Producer of Cleaning Chemicals and Equipment 


From RCA’s microwave designers 



Ultra-Low-Noise 


With a Terminal Noise Figure as Low as 2.8 db. 


Here are the dramatic facts about the new RCA developmental type 
A- 1207 series of Ultra-Low-Noise Traveling-Wave Tubes. 

4.5 db Maximum Terminal Noise Figure. This is a realistic value of 
noise figure because it includes coupler losses. Because this is a maximum 
value, the average noise figure for tubes in this series is considerably 
less than 4.5 db. Laboratory tests of tubes of this series have shown 
terminal noise-figure values as low as 2.8 db. 

Advanced Proven Design. The design of the developmental type A-1207 
series is based on that of the well known RCA-6861. Only recently 
Zurich Airport reported 19,200 hours of service from a 6861. 

Complete S-Band Coverage. The developmental type A-1207 series 
offers coverage in bandwidths of 200 Me to 800 Me for S-band 
frequencies between 2200 Me and 4100 Me. 

1 Milliwatt Minimum Power Output. You'll obtain an output of 
over 1 milliwatt with a minimum gain of 20 db from any tube in 
this remarkable series. 

Most important of all, the RCA developmental type A-1207 series is a 
firm design, ready for immediate production and delivery to meet 
your schedules. Get full details about this unusual new line of 
ultra-low-noise traveling-wave tubes today. Contact the RCA Field Office 
nearest you. RCA Electron Tube Division, Harrison, N. J. 
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NEW VANE- TYPE FUEL PUMP 



.... Gives longer service life when 
pumping contaminated jet engine fuels at 

high volumes and pressures 



VICKERS INCORPORATED 
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TO SPACE 
AND BACK! 


America's Agena is first 
orbiting satellite to send a 
capsule back from space 


On August 11 a Lockheed-built Agena 
satellite gave America a monumental 
“first” in the race to conquer space. With 
perfect timing, it dropped its payload 


achieveir 

Force with a tested satellite for its vital 
Midas and Samos programs. 

A larger, more powerful version, the 
Agena B, will be used in the satellite, 
lunar, and deep-space programs of the 
National Aeronautics and Space Admin- 
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E D I TO RIAL 


Pity the Poor Passenger 


A year of international jet travel to the Orient, Europe 
and South America plus transcontinental shuttles and 
domestic commuting convinces this air traveler that 
the jet age has left the fare-paying passenger even fur- 
ther down the airline totem pole when it comes to 
sendee, convenience and courtesy. True, the time com- 
pression of distance hv the jet transports of U. S., French 
and British manufacture is nothing short of fantastic, 
and the full effects of this have yet to be felt. Major 
adjustments of working and playing habits are still re- 
quired to properly utilize this new asset, and even air- 
line schedule experts have not yet fully solved the 
problem of how to offer this time compression to the 
passenger for his maximum use. 

But while the jet transports whisk through the air 
at from 500 to 600 mph., after a ground delay that 
makes timetables only a rough approximation, the pas- 
senger is taking a heavier beating than ever before at 
both ends of his flight. It also appears that in-flight 
passenger service is sliding down a decline into second 
rate restaurant service, but this becomes less important 
with the increased speed of the jets and the major slices 
in flight time. More and more, the airline traveler will 
be buying speed and regularity, not sen-ice in flight. 

On the ground it is a different story. Here the pas- 
senger wants, needs and is entitled to some efficient 
handling of himself and his baggage, and it is here that 
the airlines are doing an increasingly ineffective job as 
their passenger volume rises. Baggage is perhaps the 
most serious annoyance, and you hear the new slogan 
of the jet age now at most any major airport: 

"Breakfast in San Francisco, lunch in New York, 
dinner in London and baggage in Buenos Aires.” 

Baggage Handling Woes 

Unfortunately, although I am sure the Air Transport 
Association can quote some soothing statistics on the 
percentage of baggage lost, this is too often true. Unless 
you have the reflexes of a hockey player and a canny 
knowledge of airline baggage whisking procedures, you 
may find it difficult to come up with your bags in the 
same place you happen to be at the moment. The bag- 
gage tagging procedure has become almost a farce. In 
a recent international swing through five countries using 
five airlines, not a single baggage claim check was ever 
required to retrieve luggage, and in most cases there 
were no porters to carry it if your personal muscular re- 
sources proved inadequate. 

Tire Idlcwild terminal complex may be fine for a well- 
trained miler carrying only an extra handkerchief, but 
for international travelers with any quantity of luggage, 
making a connection becomes a nightmare. London 
Airport and Idlewild are apparently still vying to see 
which can maintain a woodshed terminal for transatlantic 


passengers the longest, with even an experienced commu- 
ter now unable to distinguish which transatlantic terminal 
is the least fit for human habitation. 

It is high time to launch a campaign against the 
ubiquitous airport head tax and the policy of operating 
an airport like a pay toilet instead of a universal service 
facility. In view of the increasing revenue deposited in 
each local economy by the growing volume of tourist 
traffic, this airport head tax is an outrage and airline 
passengers should begin to apply pressure to local gov- 
ernments to get rid of it. 

Some progress has been made in reducing the paper 
work required of the international airline traveler, but 
Britain has now come up with a new policy designed to 
repeal this progress and require even longer statistics 
from each passenger to and from the United Kingdom. 

Ticket Counter Bottleneck 

The airline ticket counter has now become a bottle- 
neck that defies anybody making close connections to 
catch a flight. There is nothing more exasperating when 
you are trying to check in for a flight the standard 20 
min. prior to departure than to be caught behind two 
maiden schoolteachers planning a three month itinerary 
around Europe. We know many airlines have made 
various efforts to separate those checking in for current 
flights from the long term planners, but we have yet to 
see any of these systems work effectively. With the 
possibilities of more than a hundred passengers on each 
jet flight, the ticket counter bottleneck is getting worse, 
not better. Airline ticketing procedures still haven’t 
progressed much beyond the goose quill pen. True, 
there are some enlightened airlines that are providing 
simple automatic ticketing procedures, and these arc 
earning the fervent blessings of the harassed air traveler. 
But the amount of laborious handwriting that still goes 
on the majority of airline tickets is simply ridiculous. 

The jets have given the airlines the opportunity to 
serve more people than ever before and make a more 
significant contribution to the international pattern of 
working and playing than ever before. But it is sad 
to note that while airlines’ revenues are rising fast, their 
expenses are rising even faster. We suspect that stream- 
lining many of the complicated procedures that now 
annoy passengers so consistently would also reduce the 
swelling in airline overhead expenses. Certainly the full 
utility of the jet age for the traveling public and the 
full financial flowering of this era for the airlines and 
their investors will not be realized until they learn how- 
to handle the increasing passenger volume faster, cheaper 
and with far less friction. 

In our recent safari we noted that the air terminal 
bars all worked well. And this is indeed a blessing, be- 
cause after being ground through the airline passenger 
handling system, medication is urgently required. 

—Robert Hotz 
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The sky’s no longer the limit 

Recovery of the first space capsules from orbit demonstrates 
the effectiveness of protection against the scaring heat of satel- 
lite re-entry. Heat shields, produced by a special B.F. Goodrich 
process, protect the re-entry/ recovery vehicles of all Discoverer 
satellites launched to date. Produced under sub-contract to 
General Electric, each shield withstands tremendous pressures, 
and "ablates” to keep heat from damaging the instrumented cap- 
sule. BFG experience in this field further includes heat shields 
fabricated for USAF Thor-Able and Atlas missile re-entry 


vehicles, and for the model of the Project 
Mercury capsule. In this, and many other 
advanced areas, B.F.Goodrich is ready for 
duty on your space-age team. 

Air Force Discoverer heat shield was supplied to General 
Electric Missile and Space Vehicle Department, who 
developed and built the complete re-entry /recovery vehicle 
(on right) under subcontract to Lockheed Missile and 
Space Division. 




B.F.Goodrich aviation products 


WHO'S WHERE 


In the Front Office 

Dr. Frederick E. Bond, president, and 
Harold F. Meyer, executive vice president. 
Ryan Communications, Inc., Canoga Park. 
Calif., newly formed subsidiary of Ryan 
Aeronautical Co. 

Stuart E. Weaver and Harry B. Horne, 
vice presidents, The Marquardt Corp., Van 
Nuys. Calif. Mr. Weaver will assume re- 
sponsibilities for marketing; Mr. Horne con- 
tinues as director of corporate planning. 

Dr. Donald G. Wilson, vice president- 
research, P. R. Mallory & Co.. Inc., 
Indianapolis, Ind. 

H. A. Doolittle, vice president and gen- 
eral manager, Stimsonite Division, Elastic 
Stop Nut Corporation of America, Chicago, 
III,, and Glenn W. Johnson, vice president 
and general manager of the company’s 
Elizabeth Division, Elizabeth, N. J. 

Lawrence Hermes, president, Interna- 
tional Communications Corp., Santa Mon- 
ica, Calif., a subsidiary of Applied Elec- 
tronics Corporation of New Jersey. 

Harold F. Wiley, a vice president. Con- 
solidated Electrodynamics Corp., Pasadena, 
Calif. Mr. Wiley continues as director of 
the Analytical & Control Division. 

R. L. Frederick, vice president in charge 
of International Divisions. The Timken 
Roller Bearing Co., Canton, Ohio, and 
R. A. Gulling, controller of the company. 

J. Gordon Ncubcrth, vice president and 
chief engineer. Applied Microwave Elec- 
tronics, Inc., Baltimore. Md. 

Col. David M. Jones, vice commander, 
USAF’s Wright Air Development Divi- 
sion, Wright-Pattcrson AFB. Ohio, succeed- 
ing Col. William Grolrs, retiring. 

Maj. Gen. D. E. Hooks, commander, Air 
Force Research Division, replacing Maj. 
Gen. W. M. Canterbury, who takes Gen. 
Hooks’ former assignment as commander. 
Air Force Missile Development Center. 
Holloman AFB, N. M. Also: Brig. Gen. 
B. G. Hol7.man, commander. Air Force 
Cambridge Research Laboratories. 


Honors and Elections 

Electronic Industries Assn., Washington, 
D. C-. has named Trevor Clark as chairman 
of the Military Equipment Panel of EIA's 
engineering committees on development of 
military specifications and standards and 
allied problems. Mr. Clark is assistant to 
the engineering manager of the Air Arm 
Division of Wcstinghouse Electric Corp. 
Named chairman of two panel committees: 
Dr. A. L. Floyd of Hoffman Electronics 
Corp.'s Laboratory Division, as head of the 
Military Components Engineering Coordi- 
nation Committee; H. R. Dyson of Radio 
Corporation of America, as head of Mili- 
tary Equipment Specifications. 

Dr. Elliot T. Bcncdikt, head of the Space 
Physics Laboratory of Northrop’s Norair 
Division, has been elected chairman of the 
Space Physics Committee of the American 
Astronautical Society. 

The Bell Helicopter Pioneer Award has 
been presented to British European Airways 
in recognition of BEA's 13 years of heli- 
copter operations. 

(Continued on page 104) 


INDUSTRY OBSERVER 

► Two of 11 companies invited by USAF to bid on the Samos E-6 recon- 
naissance satellite capsule (AW Sept. 19, p. 26) have dropped out of the 
competition, but a number of others see it as an excellent chance to get 
into a military space vehicle market now largely dominated by Lockheed, 
which has Discoverer, Midas and Samos programs. E-6 competition will 
provide second-source research and development, design and production in 
the Samos program. 

► Cornell Aeronautical Laboratory pilots are checking out an Air Force team 
which will fly CAL's variable stability Lockheed T-33 from the Flight Test 
Center, Edwards AFB, Calif., to simulate re-entry conditions of the North 
American X-l 5 and Boeing Dyna-Soar. Flights will simulate handling char- 
acteristics in the transition from orbital to atmospheric flight. 

► Brooklyn Polytechnic Institute scientist has discovered that radio signals 
received from distant stations at different geographic locations develop indi- 
vidualized characteristics in transit that make it possible to determine 
transmitter location without using direction-finding techniques. Discovery, 
which resulted from studies of automatic pattern recognition, is sponsored 
by USAF’s Astrosurveillance Science Laboratory. 

► First Vertol YHC-1B twin-turbine Chinook helicopter now is expected to 
roll out next January, somewhat behind tire original November target date 
(AW Feb. 15, p. 120). Tiedown flights are planned for March after com- 
pletion of usual ground running program. 

► Space Electronics Corp. is studying simultaneous multiple image correla- 
tion (Simicore) under contracts with Wright Air Development Division and 
Avco’s Research and Development Division. Possible applications include 
interpretation of radar images and terminal guidance for ICBMs. Develop- 
ment emphasizes high-volume information storage capability in small 
package. 

► Major improvements in vector and thrust control of solid-fueled rockets 
are believed possible through use of plug nozzle engines. Several firms are 
investigating use of control petals on the plug itself. These would be 
extended symmetrically for thrust control and unsvmmctrically for vector 
control. 

► USAF-North American Hound Dog air-to-ground missile, carried by the 
Boeing B-52, is undergoing study to determine feasibility of mounting 
another type of weapon under each of Hound Dog’s wings to make it a 
triple-punch system. 

► Marine Corps will take a second look at prospective replacements for its 
Sikorsky HUS-1 light assault helicopter in about two months, re-evaluating 
Sikorsky’s HR3S against Vcrtol’s 107 Model II utility machine. Both paper 
and actual flight missions will be compared. 

►Internally implanted biological telemetry system is being developed by 
North American Aviation under USAF contract. 

► Longtime perturbation in the attitude stabilization of Tiros I weather 
satellite is believed to be caused by interaction between earth’s magnetic field 
and stray fields produced by the satellite's avionic payload. Tiros II will 
carry a ground controlled magnetic dipole with which magnetic fields can be 
created to compensate for this perturbing interaction. 

► Linde Division of Union Carbide is studying storability of cryogenic pro- 
pellants for the USAF-Convair Atlas ICBM under sponsorship of Air Force’s 
Ballistic Missile Division. 

► Russia's All-Union Institute of Scientific and Technical Information, 
which claims to be the world’s largest information center, currently is pre- 
paring more than 600,000 abstracts of papers published by 90,000 sources 
in 65 languages from 95 countries. 
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LIBRASCOPE 
COMPUTER 
FACILITIES 

delivery... and backed up by excellent research, service, and 
ities. For your computer requirements, call on the company 
of diversification in computer technology is unsurpassed. 
Division, General Precision, Inc., 808 Western Avenue, 
For career opportunities write to John Schmidt, Engineering 


Shown below is a composite view of Librascope’s facilities where 
a variety of computer systems are currently in different stages 
of design and production. Some are strategically involved with 
national defense... others deal with business and industrial process 
control. Each is uniquely designed to answer a particular need. The 
success of these systems illustrates the value of Librascope’s 
engineering philosophy: A decentralized organization of spe- 
cialized project teams responsible for assignments from concept to 
production facil- 
whose breadth 
■ Librascope 
Glendale, Calif. 
Employment. ■ 




California Pressure 


Scandinavian Stalemate 


Washington Roundup 

White House and the Pentagon have felt the backlash of the lull in commercial 
jet transport orders. California congressmen have been pressing the President and 
Air Force to spend MATS interim modernization money for C-133s or swing-tail 
DC-8s in order to keep Douglas Aircraft’s Long Beach plant busy. They want mili- 
tary orders to fill the gap until airline DC-8 reorders, which Douglas expects, materialize. 

President Eisenhower has been urged to throw business to Douglas-Long Beach 
in order to maintain industry competition. A letter signed by both California senators 
and five congressmen points out that Boeing, Lockheed. Douglas and Convair provide 
the major U. S. transport production capacity. It says Boeing and Lockheed already 
have substantial military transport business and that Douglas-Long Beach and its 
18,000 employes should also be kept busy. 

USAF Secretary James H. Douglas got a strong pitch from Rep. Craig Hosmer, 
the Republican representative from Long Beach, and Sen. Thomas II. Kuchel. Hosmer 
stressed airline financial problems as the cause for currently lagging DC-8 orders, lie 
presented the plea of a "united front of labor, industrv. communitv and government 
leaders” for a C-133 or DC-S order. 

Rep. Hosmer took a swing at USAF Vice Chief of Staff Gen. Curtis LeMav. He 
said LcMay, “who actually runs the Air Force,” is interested only in ICBMs and SAC 
bombers and "could care less” about airlift and airframe industry problems. He also 
noted Convair’s efforts "to grab the interim job.” but implied Convair's interests are 
satisfied through the proposed deal to buy CL-44s from Canadair. a Convair associate 
in General Dynamics Corp. 

Defense Secretary Thomas Gates has expressed sympathy with the Douglas situa- 
tion, but he isn’t buying the proposal. He points out that USAF needs a truly new 
transport, to be specified in Specific Operational Requirement 182, and present Boeing. 
Douglas and Convair transports don't fill the bill. For the interim role, Gates said the 
C-130E is preferred over the C-133 for the initial purchase. USAF hasn’t yet decided 
what it will buy with the rest of the interim money. 

Decision on SOR 182 contractor is expected before the end of the year. Gates 
observed that Douglas can compete for this contract and that, other factors being 
equal, economic factors arc considered in awarding contracts. He also reminded the 
Californians that Douglas recently got a development contract for the Missileer air- 
craft that could lead to substantial production. 

New York’s continuing fight for more military contracts was supported by Demo- 
cratic presidential candidate Sen. John Kennedy last week. Campaigning in New York 
state, he said contracts should be equitably distributed across the nation, especially 
where costs are lower or where there is substantial unemployment. 

First major U.S. attempt to enforce traffic capacity restrictions on international 
routes failed last week. Bilateral negotiations between the U.S. and Scandinavian 
countries were terminated in a deadlock. Negotiators were too far apart on the capacity 
issue from the beginning to make further discussion worthwhile. 

State Department has chosen the Scandinavian situation to launch a drive for 
capacity restrictions on all foreign carriers operating to U. S. points. Heavy pressure 
for the drive comes from U. S. flag airlines. The American argument is that traffic 
carried by Scandinavian Airlines System from the U. S. to points bevond Scandinavian 
cities isn’t the type of primary traffic permitted to flow freely between the nations 
covered in the present bilateral. This distinction would make it subject to the same 
restrictions as Fifth Freedom traffic. 

Scandinavians stoutly deny this. They are arguing that this traffic is not subject to 
control because it moves between the U.S. and Scandinavia, and it doesn’t matter 
where it goes after that. 

Scandinavians declared the negotiations finished. U.S. hopes to resume them 
after the two delegations have had a chance to confer with their governments. It is 
the capacity provisions, not the bilateral itself, that are currently at issue. But con- 
ceivably the rancor that may arise if State really pushes this test case could produce 
renunciation of the whole bilateral. 

Congressional pressure is increasing on AEC to show replicas of the atomic 
bombs the B-29 Enola Gay dropped on Hiroshima and Nagasaki. House Government 
Information Subcommittee headed by Rep. John Moss has joined the campaign to 
get them released. 

Atomic Energy Commission insists displaying the bomb models would be saber- 
rattling. Defense Department disagrees and would like to display the reproductions 
at armed forces exhibits. Enola Gay is being reconditioned for permanent display 
by the Smithsonian Institution. 

—Washington Staff 
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Skybolt ALBM Gets Priority for 1964 


New configuration of air-launched weapon resembles 
conventional ground-launched ballistic missile. 

By Irving Stone 

Santa Monica, Calif.— Douglas Skybolt air-launched ballistic missile will be 
capable of strike operation early in 1964 with the Air Force's Boeing B-52 and 
Britain’s Avro Vulcan bombers, according to Air Research and Development 
Command and Strategic Air Command timetables. 


The weapon is being advanced with 
tic missiles and is being developed for 

• Pennit the aircraft to deliver nuclear 
warheads on target while cruising on 
station 1,000 naut mi. from the defen- 
sive forces around this target zone (AW 
Feb. 22, p. 27). 

• Knock out or soften opposing resist- 
ance capability to allow the launching 
plane to follow in over the target for 
further damage infliction. 

Variety of Payloads 
It is almost certain that the develop- 
ment effort being put into the weapon 
system will justify' accommodation of a 
variety of payloads— that it could not, 
either economically or strategically, be 
limited to a single warhead potential 
on the low side of the capability scale. 

Because design change has removed 
the canard control surfaces from the 



the same high priority as other ballis- 
its penetration potential to: 

second stage motor casing (AW June 
6, p. 25), it is likely that the Skybolt 
configuration has now been set to re- 
semble a conventional ground-launched 
ballistic missile configuration. Schema- 
tic representation of tne first-stage rocket 
motor indicates that the nozzle is fixed, 
hence aerodynamic control of the mis- 
sile from time of launch would be ac- 
complished most simply by four control 
fins on the aft end. These surfaces, 
lus an equal number of fixed stability 
ns, would give a total of eight sur- 
faces around the perimeter of the first- 
stage base. Probability is that the fin 
configuration, like that on the Air 
Force's Douglas Thor 1RBM, is triangu- 
lar, although other aerodynamic con- 
figurations could be adapted. 

Removal of the canard surfaces from 
the second stage also indicates that 
second-phase control of the missile, once 
the first stage has been separated, will 
be by a gimbaling nozzle in the second 
stage. 

Probability is that the re-entry por- 
tion of the missile (warhead) also will 
depend on the spin rockets to stabilize 
its impact trajectory. 

All these features arc in keeping with 
the basic development philosophy for 
the Skybolt-to freeze the design with- 
in state-of-the-art parameters, to ensure 
an operational availability which would 
give new value to the strategic bombing 
potential of the Air Force's B-52 and 
Britain's Vulcan aircraft. Original in- 
tention to fit the Skybolt to Britain's 
Handley Page Victor bomber was 
abandoned, according to British sources, 
because with the projected installa- 
tion of the weapon under the Victor 
wing, the missile's star tracker would 
not be able to “see." Also, Douglas 
technical personnel admit that severe 
ground clearance problems existed in 
the Victor application, probably related 
to fin-ground interference. There are 
no difficult design changes to adapt 
the missile to the Vulcan. 

If the approximate limit diameter- 
about 3 ft.— as seen by solid propellant 
technicians for this type of weapon 
holds true, then proportions of the 


schematic representation of the first- 
stage rocket motor indicate that the 
stage is about 150 in. long. 

Scaling from this basic component 
to a shorter second-stage motor, fol- 
lowed by a guidance section and a struc- 
tural fairing to the re-entry portion 
(warhead sheathed with a conventional 
ablative nose cone), missile engineers 
estimate that Skvbolt’s over-all length 
will be between 30 and 35 ft. 

Navigation and guidance for the Sky- 
bolt weapon system ties in aircraft and 
missile components. Fundamentally, 
navigation and guidance equipment in- 
cludes existing bombing and navigation 
systems in the aircraft, an aircraft- 
installed prelaunch computer, which is 
new equipment but based on existing 
techniques, and a guidance computer 
and an inertial guidance platform, both 
installed in the missile, and generally 
considered to be in the conventional 
equipment category. 

The bombing and navigation system 
equipment provides initial conditions 
for the missile. This information is fed 
to the prelaunch computer which estab- 
lishes initial conditions of velocity in 
three axes and feeds this information to 
the guidance computer in the missile, 
which imparts its computations to the 
inertial guidance platform. 

Typical Trajectory 

A typical trajectory sequence accord- 
ing to a schematic of the mission pro- 
file, would include these events: 

• Missile is released for a short gravity 

• First stage is ignited and Skybolt 
streaks forward in a horizontal attitude. 

• Pitch-up phase begins almost imme- 
diately to put the missile into its pow- 
ered climb. At this point, the missile's 
azimuth heading is corrected for a for- 
ward-direction trajectory or for an off- 
course (to the side) trajectory, if this is 
programed. 


Indians Buy Mi-4 

New Delhi— Indian government has 
decided to buy a “number" of Soviet 
Mi-4 helicopters for operations on India’s 
northern frontier. Government previously 
had purchased two Sikorsky S-62s and, it 
is understood, so far has bought one 
Mi-4. 

Sources said decision to buy the Mi-4 
basically was price— §150,000 for the 
Soviet aircraft, against §260,000 for the 
S-62. In addition, Russians will accept 
payment in export commodities. During 


the helicopter carried a half-ton payload 
to a height of 20,800 ft. 
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• First stage bums out and separates 
about one-fifth of the way along the 
trajectory path. 

• Coast period probably follows first- 
stage burnout in order to attain maxi- 

• Second stage is ignited and burnout 
brings the missile to about the half-way 
point in the trajectory. 

• After separation of second stage, war- 
head continues along the ascending 
trajectory, reaching a peak altitude of 
perhaps ‘250 naut. mi. as it begins its 
descent to impact on the target approxi- 
mately 1,000 naut. mi. from launch 

Ability to introduce azimuth correc- 
tions at the inception of the missile’s 
pitch-up phase indicates that more than 
one of the missiles could be launched 
simultaneously or in fast succession, 
with some being programed for off- 
course trajectories to give an almost in- 
stantaneous impacting capability over a 
substantial lateral spread. However, 
this off-course trajectory capability is 
achieved at the expense of range, A 
45-deg. azimuth turn at pitch-up might 
cut range to about 875 naut. mi., and 
the range would decrease rapidly with 
increasing angles of launch to the side. 
Development Program 
Basic guidelines laid down for the 
Skybolt development program stress the 
following factors: 

• Schedule realism and control. 

• Cost realism and control. 

• Minimum-risk production design. 

• Major emphasis on reliability and 
maintenance. 

• Concurrent ground support equip- 
ment development. 

• Early training. 

Reports indicate that research and de- 
velopment costs for the weapon system 
may rise from an original estimate of 
approximately §138 million to close to 
$380 million. Contributing factors are 
reported to include engineering changes 
introduced by Wright Air Develop- 
ment Division's Weapon System Proj- 
ect Office, the cognizant military 
agency, and the aspects of minimum 
risk design and major emphasis on re- 
liability. Still another contributing fac- 
tor is reported to be the huge volume 
of program evaluation procedures (PEP) 
reports which are required to be sub- 
mitted periodically to WADD under 
the program. These reports consume 
considerable man-hours for preparation, 
tending to spread engineering talent 
thin. Some observers question the value 
of the informational return compared 
with the magnitude of engineering in- 

Highlights of the Skybolt weapon 
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TRAJECTORY pattern for Skybolt after gravity drop from B-52 reveals main sequence 
of events ending in impact on target 1,000 naut. mi. away. Missile also may be programed 
during pitch-np into azimuth heading away from a trajectory directly ahead of the aircraft, 
but this maneuver results in lesser range. 




SKYBOLT'S first-stage rocket motor could approximate 12* ft. in length if diameter is 
about 3 ft. Splincd joint between steel case and nozzle indicates that nozzle is fixed, hence 
control of missile during booster operation would be by movable fins on missile base. 
Nozzle section of Skvbolt’s first-stage motor approximates one-quarter the stage's over-all 
length. Several successful firings of the rocket motor already have been made. 


system program include these milc- 

• System configuration (already accom- 
plished). 

• Missile mockup (accomplished). 

• Engine tests (accomplished). 

• Dummy drop tests. (This and all fol- 
lowing tests arc scheduled for the near 
future, extending to operational squad- 
ron trials in 196-1.) 

• Guidance sled tests (Edwards AFB). 

• Programed flight tests. 

• Captive flight tests. 

• Guided flight tests. 

Test Sites 

All aircraft/missile tests probably will 
be conducted from Eglin AFB, Fla,, as 
the staging site, with actual runs made 
over the Atlantic Missile Range, out of 
Patrick AFB. The dummy drop, pro- 
gramed flight, and guided flight tests 
probably will be monitored by AMR 
tracking installations on Grand Ba- 
hama, Watling Island (San Salvador), 
and Grand Turk, depending upon the 
range programed for the missiles in the 
tests. A full-scale, 1,000-naut. mi. range 
firing would impact the missile into the 
Atlantic Ocean substantially before it 
could reach the area of the tracking 
station at Antigua. 

Avro Vulcan bombers will be flown 
to the United States to participate in 
the development and test program (AW 
Sept. 19, p. 39). 

For ground checkout of the missile 
system, a comparativelv standard check- 
out set-the AN/GjQ-9-for which 
Bendix is the prime contractor, will be 
used in conjunction with 10 adapters to 
monitor specific weapon subsystem cir- 

Speculation on B-70 

Considerable speculation has arisen 
as to whether the Skybolt might ulti- 
mately be adapted for the North Ameri- 
can B-70 Mach 3 intercontinental 
bomber if development of this aircraft 
is pushed to operational status. It is 
almost certain that the Skybolt in its 
present configuration, as designed for 
deployment with the B-52 and the Vul- 
can, would not fit the B-70 role. Launch 
from the 70,000 to 80,000-ft. altitude 
of the B-70, coupled with the plane's 
Mach 3 speed, would alter substantially 
the flight characteristics of the Skybolt, 
which has been tailored to a projected 
operational launch condition of approx- 
imatelv Mach 0.75 to 0.8 at about 35,- 
000 to 40,000 ft. 

If Douglas has authority from the 
Air Force for product improvement of 
the Skybolt, it is likely that it is study- 
ing a version of the air-launched ballis- 
tic missile which might fit the B-70's 
operational requirement. But this mis- 
sile would constitute a modification 
sufficiently different to be considered a 
second-generation Skybolt. 
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Inter-Union Fight Looms at ICBM Sites 


By Russell Hawkcs 

Los Angeles— Industry officials arc 
watching for a big step-up in the tempo 
of labor union jurisdictional fighting 
over missile base installation jobs as the 
possible consequence of a National La- 
bor Relations Board hearing this week 
at Cheyenne, Wyo. 

The hearing is on a petition of the 
International Brotherhood of Electrical 
Workers to certify an IBEW bargain- 
ing unit among Convair-Astronautics 
employes installing Atlas missile sys- 
tems at nearby Warren AFB. The peti- 
tion covers fewer than 50 workers, but 
industry' officials and union leaders 
queried by Aviation Week said the 
terms of the board’s decision may touch 
off labor strife on a scale not yet seen 
in the ballistic missile program. 

They say the crux of the problem is a 
concerted invasion of technical jobs in 
the installation and checkout of ballis- 
tic missile systems by construction con- 
tractors and their building trades 
unions. Regardless of whether conflict 
can be avoided in the Cheyenne deci- 
sion, the stiffening resistance of missile 
system prime contractors and their in- 
dustrial unions appears to be heading 
the ballistic missile base development 
program toward labor crises more for- 
midable than those which have already 
cost an estimated 30,000 man-days of 
work in strikes that tied up the program 
for a total of almost 1 5 weeks. 

The danger in the Cheyenne hear- 
ings stems from the fact that the Inter- 
national Assn, of Machinists, an indus- 
trial union, has already been certified to 
represent Convair employes at Warren. 
If the new IBEW petition is granted 
in terms that appear to cancel provi- 
sions of the IAM contract with Con- 
vair, IAM officials promise a strong re- 
action and United Auto Workers offi- 
cials say they will support IAM. 

United Auto Workers Vice President 
Leonard Woodcock told Aviation 
Week. "We regard this. as an impor- 
tant dispute and believe we have a 
strong future interest in the outcome, 
though IAM now represents most of the 
industrial workers employed at the mis- 
sile sites. If the Cheyenne decision 
shows that a bureau of the Department 
of Labor can void a certification, we 
would favor a major strike to obtain 
better protection. I think reason will 
prevail before an industry-wide strike 
becomes necessary.” 

The IBEW petition was presented 
once before and rejected by the NLRB 
regional director, following a precedent 
set in an earlier decision of the board. 
The decision of the regional director 
was reversed by the board despite the 


precedent cited and a hearing officer 
was appointed to reconsider tne case. 
International Assn, of Machinists Vice 
President Roy Brown said “in view of 
the fact that NLRB has reversed its 
own regional director, we think there is 
more than casual significance in this 

Caught in a squeeze between public 
pressure to accelerate the program and 
the demonstrated ability of unions to 
halt it, USAF and industry have gener- 
ally acceded to the demands of the ag- 
gressive buildings trades unions in the 
past. Industrial unions, mainly the 
IAM and the UAW, now have recog- 
nized that the base program will eventu- 
ally employ well over 100,000 persons 
and are now mobilizing to save those 
jobs for their own members. 

All the indications show that USAF 
is headed into another squeeze— this 
time between the industrial unions and 
the building trades unions. 

The weapon which the building 
trades unions has used to take over jobs 
on the missile bases is the Davis-Bacon 
Act of 1931, a depression measure to 
support wages paid to building and con- 
struction men working on government 
buildings and public works. The law 
says only that prevailing local building 
trades wages must be paid on such 
projects. 

Davis-Bacon rates are typically be- 
tween S4 and S5 an hour— far higher 
than industrial labor wages but lacking 
the fringe benefits and comparatively 


steady employment won by the indus- 
trial unions. Missile manufacturers who 
must pay these extra benefits cannot at 
the same time meet the Davis-Bacon 
scale of basic wages. Building trades 
unions have been taking over jobs by 
defining them as "construction work" 
and pointing out the higher wage differ- 
ential. 

The practice of carving out bargain- 
ing units among the employes of the 
prime contractor, as IBEW is now try- 
ing to do at Cheyenne, has been rare. 
It has been more common for the 
primes to subcontract disputed jobs to 
local building companies. 

The industrial union position was 
stated by A. C. McGraw, IAM head- 
quarters representative in the South- 
west. He said, "The Davis-Bacon law 
must be changed and we are going to 
raise so much hell in the next few years 
they [Congress] will be glad to change 
it.” McGraw told Aviation Week. "A 
union that controls work on the ballistic 
missile sites will control half of U. S. 
industry if it is not squeamish about 
how it uses its power." He bases his be- 
lief on the size and value of the installa- 
tions and on the large number of indus- 
tries that contribute to the end product. 

Though they cannot afford to be 
quoted, officials of most of the missile 
primes are in accord with their indus- 
trial unions on the question of opposing 
the building contractors and building 
trades unions. They have found it dif- 
ficult to control the quality and pace 


Advent Solar Cells Detailed 

Santa Monica, Calif.-More than 30,000 solar eelb which will be mounted 
two panels of the Project Advent real-time communications satellite are to be i 
cred with fused quartz to protect them from integrated radiation dosages anticipated 
at the projected 20,000 naut. mi. orbit, a General Electric Co. engineer reported 

Speaking before the American Rocket Society Space Power Systems Conference. 
Richard W. Karcher, of the Missile and Space Vehicles Department, said the 70- 
mil-thick quartz covering is II times thicker than the protective covering employed 
in any previous U. S. satellite. The mass of this shielding, and not mechanical 
requirements of the vehicle, will impose upper limits on the vehicle's structure, 
Karcher indicated. Missile and Space Vehicle Department has responsibility for the 

be provided by Bendix Corp. (AW Aug. 29, p. 30). The vehicle is expected to have 
a three-year life. 

Iu one projected configuration, solar cells will cover one side of each of two panels, 
which will rotate with respect to the vehicle, to be promptly oriented with the sun. 
Both front and back sides of the panels will be shielded. The vehicle will be 
flipped once in each orbit to rc-oricnt panels for the next orbit, thereby eliminating 
the need for sliprings. 

To obtain the 28-v. output required for operation of electronic gear, 70 silicon 
solar cell shingles will be electrically connected in series. Columns of these cells 
will then be paralleled, much like a ladder. To then minimize power loss in the 
event of a cell failure, the design called for paralleling each silicon shingle with 
its corresponding cell in an adjacent column. A minimum of three columns will be 
connected and grouped in this fashion, Karcher said. 
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of work subcontracted to local building 
trades contractors. They would prefer 
to send installation and checkout teams 
from their factories. Under weapon sys- 
tem contracting practices the primes are 
responsible for the work of their sub- 
contractors and arc quick to feel Air 
Force displeasure. Primes are also sensi- 
tive to the fact that excessive sub- 
contracting dilutes their own profits. 

Lacking a legislative change in the 
Davis-Bacon Act. IAM, USAF and in- 
dustry would prefer a legal test and a 
favorable decision in the U. S. Supreme 
Court. Tin's would be less satisfactory 
but easier to obtain. The Cheyenne de- 
cision may provide the opportunity for 
such a test. Legislative remedies sug- 
gested by some labor experts include 
repeal of Davis-Bacon, provisions that 
the contracting government agencies de- 
termine Davis-Bacon coverage, and ac- 
ceptance of collectively bargained pay 
rates as full compliance with the law. 
Job Descriptions 

The collectively bargained contracts 
between missile manufacturers and 
their industrial unions include a de- 
tailed description of the jobs covered 
and how the contracts are enforced un- 
der terms of the National Labor Rela- 
tions Act of 1935. Under present inter- 
pretations of the Davis-Bacon Act. the 
two laws can be made to oppose each 
other. Neither law recognizes the v alid- 
ity of the other or makes any exception 
for it. 

Conflict between the laws could be 
postponed for as long as primes were 
willing to subcontract jobs which the 
construction trades unions wanted. In 
labor contracts between the missile 
builders and industrial unions, the right 
to subcontract is reserved to the com- 
pany. If the missile prime refuses to 
subcontract and NLRB does not certify 
a building trades bargaining unit among 
the contractor’s employes, then the 
building trades unions can be expected 

IAM's McGraw told Aviation 
Week that if the primes stand fast 
against pressure to subcontract outside 
the aerospace industry, IAM will man 
every job the building trade unions 
strike. 

At Air Fora- request, the Depart- 
ment of Labor has prepared a memo- 
randum draft of criteria by which lo 
determine what is Davis-Bacon work 
and what is not. The draft has been 
sent to interested parties for their com- 
ments and a revised draft is now being 
prepared. The list of criteria is con- 
sidered hot and industry and labor offi- 
cials predict it will not be signed before 
the national election. 

Reactions to the draft were highly 
v aried. 'Hie Aerospace Industries Assn, 
commentary said the tentative draft 
"would aggravate rather than eliminate 


Space Batteries 


Santa Monica. Calif.-In an effort to 
obtain better quality nickel cadmium 
storage batteries for use in missiles and 
space vehicles, the Department of De- 
fense-through Advanced Research Proj- 
ects Agency- will initiate a research and 
development program in batteries for 
space purposes. 

First step will be to bring together 


posium at U. S. Army Signal Research 
and Development Laboratory on Oct. 18- 
19 to discuss size and configuration, as- 
sembly and testing techniques of the 
desired storage batteries. 

Organizations expected to attend the 
symposium include Sonotone, Gulton In- 
dustries, Eagle-Piclier, Edison Labora- 
tories, Bell Telephone Laboratories. 
Radio Corp. of America, Philco, Johns 
Hopkins University, Boeing Airplane, 
Lockheed, Hoffman, Jet Propulsion Lab- 
oratory, General Electric, Chancc- 
Vonght, Space Technology Laborato- 
ries, Gould National Battery, Inc., and 


Electric Storage Battery Co. 


the difficulties unless the draft is re- 
vised in significant respects." Some in- 
dustry officials called it "an abject sur- 
render” to the building trades interests. 
Industrial union officials were less 
alarmed. One said, "the abject surren- 
der was made long ago. I he list of 
criteria merely acknowledges it.” There 
was even some cautious optimism 
among labor leaders that the criteria 
might be subject to interpretation 
which could well be favorable with 
the full political weight of the indus- 
trial unions brought to bear on the 
subject. They quote a saying that "a 
bad agreement with good enforcement 
is worth more than a good agreement 
with bad enforcement.” One called in- 
dustry leaders “foolish for expecting 
anything better after 10 years of ap- 
peasement of the building trades.” 
Second Draft 

The second draft of the Davis-Bacon 
criteria is reported to include some rec- 
ommendations from the Aerospace In- 
dustries Assn. Brown disparaged any 
improvements that might be made in 
the criteria. He said that the best that 
can be expected of the criteria is that 
they could be made to be "salve on the 

McGraw said that he believes com- 
panies m the industry are beginning to 
realize they will gain by using union 
political influence to get political relief, 
lie speculated that union support on 
this issue might well earn IAM some 
concessions from companies and from 
USAF. 

Both union leaders and company 


officials expressed the belief that con- 
struction companies and their unions 
were cooperating on strikes and other 
measures aimed at driving missile base 
installation work out of the hands of 
the prime contractors. The Associated 
General Contractors, official spokesman 
of the construction industry, has been 
called the most powerful single organ- 
ization of employers in the country. 
Some Blame Accepted 

Military, industry and industrial la- 
bor leaders all accepted some blame for 
the present situation but tended to shift 
most of the responsibility' to others. 
Some Air Force and industry officials 
believe Army Corps of Engineers Brig. 
Gen. Alvin C. Welling was appointed 
to head the Corps' Ballistic Missile 
Construction Office with specific in- 
structions to straighten out the entire 
labor problem on the new bases. Gen. 
Welling was quick to deny this when 
he was interviewed by Aviation W eek. 
He pointed out that the Corps of En- 
gineers is responsible only for the 
"bricks and mortar” and the basic utili- 
ties: heat, air conditioning, water and 
electrical power. Welling says his only 
concern is that a strike against an Air 
Force contractor might also halt his 

In all its jobs, the Corps of Engi- 
neers deals with the building trades and 
has developed a method of operation 
that seems to work. Most of the 
authority in building trade unions is 
at the local level which makes them 
fast in a dispute with management. 
They can stop work on a project within 
a few hours of discovering a grievance. 
To cope with this speedy reaction, the 
Corps of Engineers has learned to keep 
a full-time labor relations expert at 
every site. USAF is planning to copy 
this practice. Companies with missile 
contracts are learning to keep an execu- 
tive aiiplanc available for their indus- 
trial relations departments at all hours 
of the day. 

Labor relations experts say many of 
the jurisdictional disputes could be 
avoided by doing away with “joint oc- 
cupancy” of the site by Corps of En- 
gineers contractors and Air Force con- 
tractors. Joint occupancy is supposed 
to speed the program by allowing Corps 
work and Air Force work to proceed at 
the same time. However, building 
trades workers under Corps contracts 
have taken the opportunity to scout 
around for Air Force jobs to take over. 
Since some of the jobs require only a 
few days of work, the trade unions 
sometimes strike immediately to pre- 
vent progress during discussion of their 
demands. 

Industrial union officials claim to be 
more responsive to the needs and aims 
of employers and their customers than 
the trade and craft unions because they 
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are working for long-haul gams rather 
than for immediate advantages on the 
job in hand. They say building trades 
workers tend to be migratory and a job 
lasting days or weeks covers their known 
future. 

Air Force Ballistic Missile Center is 
officially uncommitted to either side in 
the struggle for missile site jobs. Air 
Force is prohibited by law from exercis- 
ing any direct influence upon the prob- 
lem. However, the indirect influence of 
the military is considerable because of 
its power to let contracts. The labor 
relations history of a company is regarded 
as a proper factor to consider in decid- 
ing who will be awarded a contract. 

At present, BMC officers support the 
position of the missile system contrac- 
tors and the industrial unions, at least 
tacitly. They say the people most 
familiar with the system should do the 
wmrk regardless of their union connec- 
tions. In some cases this w'ould include 
trade and craft unions. The general phi- 
losophy of BMC as stated publicly 
by its commander. Maj. Gen. 'I liomas 
P. Gerritv, coincides with industry 
theory as to why installation and check- 
out contracts should not be let to any- 
one outside the industry. 

Both regard the work as "production” 
rather than "construction." Gen. Cer- 
tify refers to "construction, installation, 
checkout and delivery of operational 
missile systems at the sites" as an "ex- 
tension of the factors' into the field.” 
Obviously, this can be made into an 
argument that the Davis-Bacon Act is 
not applicable, since the law applies 
specifically to construction work. There 
is a trend toward more prefabrication 
work in the factory to mt down the 
area of dispute at the site. 

Despite the similarity of these state- 
ments, the final position of BMC in the 
dispute is still uncertain. Headquarters 
USAF has sent a labor consultant to the 
command who savs that the Air Force 
is not sufficiently "craft union oriented." 
Gen. Gerritv and his staff arc displeased 
with all parties to the dispute. While 
they believe that “product-oriented peo- 
ple work harder on the projects." in- 
spection parties at the missile sites have 
observed that only half the people draw- 
ing pay were working, regardless of their 

McGraw. of IAM, told Aviation 
Week that the impending disputes may 
become serious enough to sene as an 
excuse for splitting apart the American 
Federation of Labor and Congress of 
Industrial Organizations again. The 
AFL is composed mainly of trade and 
craft unions and the CIO of industrial 
unions. McGraw emphasized that the 
missile base issue would be the excuse, 
not the cause. 

He said there arc deep cleavages be- 
tween the two bodies that make their 
present unification tenuous. 


Washington— W'eather satellites soon 
may be producing as much information 
in one day as the total present accumu- 
lation of all meteorological data, creat- 
ing an “extraordinarily complex" data- 
handling problem that makes organiza- 
tion of a strong national research center 
imperative, a National Academy of 
Sciences committee said last week. 

Plans to establish a National Center 
for Atmospheric Research on a rela- 
tively small scale were announced last 
summer by the National Science Foun- 
dation— a government agency— largclv 
because of the efforts of the non-govern- 
mental academy (AW' July 4, p. 28). 
The center was considered at the time 
to be a compromise noth stronger 
academy recommendations for a larger 
atmospherics institute. 

Last week's report, by the academy's 
Committee on Atmospheric Science, is 
partly an attempt to increase the tempo 
of government, university and private 
efforts to meet the rapidly increasing 
need for research, coordination and 
utilization of atmospheric information. 

"There exists at the moment no 
organization or group in the world that 
is prepared to exploit fully the new 
wealth of information that meteoro- 
logical satellites will certainly provide." 
the committee said. 

"Thus, the huge expenditure of scien- 
tific effort, engineering and finances in 
meteorological satellites may be largely 
wasted unless a proper organization is 
ready to exploit the informational out- 
put of the meteorological satellites for 
the increase of our knowledge and the 
construction of a sound, theoretical 
foundation upon which a new order of 
practical forecasting can be based." 
Focal Point 

The academy accepts the research 
center as the proper focal point for such 
an undertaking, but feels that the gov- 
ernment-led effort must proceed much 
more rapidly. 

As an example of the problem, one 
committee member told Aviation 
Week that the U. S. Weather Bureau 
already has a problem in handling and 
applung the meteorological information 
from the 23.000 photographs taken by 
the Tiros I satellite. Tiros II will carry 
both cameras and radiation sensors, and 
will produce approximatclv twice the 
amount of information that the first 
Tiros did. 

In related developments. National 
Aeronautics and Space Administration 
and the Weather Bureau have invited 
21 nations to participate in meteoro- 
logical rcsarch connected with Tiros II. 


and the Bureau has announced that the 
first phase of an improved global 
weather communications network began 
operation on Oct. 1. 

NASA intends to provide orbital in- 
formation, radiation experiment data 
and cloud cover photos to other nations, 
which can then correlate this informa- 
tion with their own observations made 
from below the clouds, from sounding 
rockets, etc. The countries include the 
Soviet Union, Poland and Czecho- 

The global communications network, 
organized through the World Meteoro- 
logical Organization of the United Na- 
tions, will consist of an unbroken chain 
of point-to-point radio teletypewriter 
and land-line teletypewriter circuits 
circling the northern and southern hem- 
ispheres. The portion now in operation 
links New York. Frankfurt/Offenbach, 
Moscow and New Delhi. Next spring, 
Tokyo will be added. Later a southern 
hemisphere network will be formed and 
linked to the northern net. 

Exchanges Recommended 

Hie academy committee's report, 
titled “Meteorology on the Move,” 
recommended a year-long series of 
meetings sponsored by university, re- 
search and scientific agencies to ex- 
change information on experimental 
techniques. 

The committee also endorsed five 
recommendations made last April by 
an advisory committee of the Com- 
merce Department, which is the 
Weather Bureau’s parent agency. The 
recommendations included the follow- 

• Four-to-tcn-fold expansion of W'eather 
Bureau's research over the next five 
years, with emphasis on experimental 
research and instrument development, 
and with growth rate geared to the 
growth of the atmospheric research 

• Naming of an assistant secretary of 
commerce for science and technology 
who would be responsible for research 
in the National Bureau of Standards, 
Patent Office, Coast and Geodetic Sur- 
vey, Weather Bureau and Office of 
Technical Services, which distributes 
abstracts on U. S. research and a num- 
ber of translations of Soviet research 
literature. 

The academy committee was headed 
by Dr. Paul E. Klopsteg. Fie has since 
retired, and Dr. Michael Ferencc, Jr., 
of the Ford Motor Co. Scientific Labo- 
ratory, is now chairman. Membership 
included Dr. Hugh L. Dryden, deputy 
administrator of NASA. 
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NASA Re-Emphasizes Role of Contractors 


By Edward H. Kolcum 

Huntsville, Ala.— National Aeronau- 
tics and Space Administration empha- 
sized last week that it plans to rclv 
heavily on industry participation in 
Saturn and other programs at its Mar- 
shall Space Flight Center, attempting 
to calm contractor fears that the agency 
would do most of the work at its fa- 
cilities here. 

Marshall officials told nearly 400 
contractor representatives at the third 
in a scries of four NASA-industrv con- 
ferences (AW Sept. 3. p. 26) that the 
center will offer industry a substantial 
role in its projects. Major prize will be 
the multi-million dollar air-frame pro- 
duction and vehicle assembly contract 
for the Saturn booster which NASA is 
certain to award if the test program is 
successful. 

The conference was used to counter 
industry complaints that NASA will 
push in-house development and fabri- 
cation of its carrier vehicle programs 
at Marshall, rather than opening the 
programs to contract. Tliesc industry 
fears stem from the tendency of the 
Marshall group to keep most work in- 
housc when it was an Army missile 
group before transferring to NASA. 

Dr. Wernher von Braun. Marshall 
director, said his center retains less 
than 15% of the 5350 million it re- 
ceives. that this portion is necessary to 
establish standards and to keep sharp 
the judgments of those who manage 
programs. 

Eleven other Marshall spokesmen 
restated this position, and they empha- 
sized the theme that success in space 
programs depends upon an industrial 
base unafraid to gamble with company- 
funds, and willing to join the national 
space development effort. 

Emphasis on Saturn 

Discussion of Marshall programs was 
highlighted by the emphasis in direct 
and supporting efforts Marshall is plac- 
ing on the 1.5-million lb. thrust Saturn 
vehicle. Dr. Oswald II. Lange, Saturn 
Systems Office chief, said specifications 


First Saturn Flight 

Huntsville— First flight of the Saturn 
SA-1 first stage booster now is scheduled 

being assembled here at Marshall Space 
Flight Center, and it will take 5-6 weeks 
to barge it to its launch facility at At- 
lantic Missile Range. NASA is prepar- 
ing a second assembly area here in the 
Fabrication Laboratory so two Saturn 
boosters can be assembled simultaneously. 


for the C-2 second stage now arc being 
drawn up, and industry will be invited 
to bid on the 200.000 lb. thrust engine 
following a conference next spring. 

Dr. Lange said that booster assembly 
eventually will be contracted to indus- 
try. and contracts will be awarded for 
some of the structural components this 
year. Timing of award of a large prime 
assembly contract. Lange said, will de- 
pend upon two contingencies: progress 
of the development program and assign- 
ment of a firm mission schedule. Latter 
contingency, he said, implies a close 
synchronization of payload to specific 
boosters. 

Marshall tentatively plans payloads 
for the last four vehicles in the 10- 
launch C-l development program. 

Contractors also heard new details 
of the Mcrcury-Rcdstonc (MR) pro- 
gram. flight missions for 11 of 16 
Agcna vehicles, and trends of future 
Marshall projects. 

Dr. Joachim P. Keuttncr. Marshall 
manager for Mercury, said the eight 
Redstones in the Mercury program have 
been delivered. Some will contain tele- 
vision cameras to provide real-time in- 
formation on booster separation. MR-1 
and MR-2 were built at Redstone Ar- 
senal here, he said, and MR-2 through 
MR-8 were built at Chrysler Corp. in 
Detroit. 

First Redstone Ready 

Mercury Redstones arc improved 
Jupiter C* vehicles, with adapters added 
to bring their height to S5 ft. compared 
with the standard 69-ft. Redstone. 
Keuttncr said that the first MR is on 
the pad at Cape Canaveral ready for 

Television system to be incorporated 
in the Redstones lias been used in three 
tactical Redstone missile launches at 
White Sands Missile Range (AW Aug. 
S, p. 40). Marshall has developed an 
abort-sensing system for the Mcrcury- 
Rcdstonc which will program escape 
rocket ignition from four locations, 
Keuttncr said. Abort sensors arc located 
at the attitude controls, turn rate indi- 
cator, voltage control and combustion 
chamber. 

Dr. Hans Ileuter, director of Agcna 
and Centaur programs, said the Ranger 
lunar exploration project will use five 
Atlas Agcna B launch vehicles, two for 
spacecraft tests and three for lunar 
landing missions. The Thor Agcna B 
will boost four Nimbus weather satel- 
lites. the orbiting geophysical observa- 
tory, and the Canadian topside sounder. 

Future programs managed by Mar- 
shall will be concerned more with cost 
trends than arc present projects, accord- 
ing to Heinz If. Koellc, director of the 


Saturn to Test Apollo 

Huntsville— Saturn C-l, planned as 
the launch vehicle for unmanned soft 
lunar landings, has been assigned the 
added mission of qualifying the Project 
Apollo multi-man space capsule. Saturn 
Program Chief Dr. Oswald H. Lange said 
the C-l will be able to carry a four-ton 

jiayload in orbital qualification flights. 


future projects office. Study contracts 
this fiscal year will be rallied at 53.1 
million and will attempt to find answers 
to these basic problems, foreseen in fu- 

• Modifications necessary to increase 
the usefulness of the Saturn booster, in- 
crease its thrust to 2 or 3 million lb. and 
recover all stages. 

• Role of nuclear propulsion in carrier 

• Optimum configuration, and applica- 
tion, of the F-l engine. 

• Maneuvers for rendezvous, refueling, 
vehicle assembly and vehicle launch 
from orbit, to result in a flight perform- 
ance manual for orbital operations. 

• Manned lunar landing techniques. 
Marshall this year will commit about 

S6 million for other industrial support- 
ing research, Gerhard Heller of the Re- 
search Projects Division said, and lie 
added that the best way for companies 
to impress the center's program man- 
agers is by knowledge of a proposal, not 
by the number of Pli.D.s who will work 


Research Support Areas 

Current areas of research support in 
the Saturn project arc pressurization of 
cryogenic propellant tanks, scaling in 
high vacuum with dry lubricants, weld- 
ing large tanks, studies of bending be- 
havior of large vehicles and methods of 
automating telemetry checkout of 
equipment. 

I Idler, who asked for strong and im- 
mediate industry participation, not only 
in going programs but also in establish- 
ing future projects, identified areas of 
Marshall interest in advancing the state 
of the art. 'lbesc are shock wave de- 
tachment. reduction and evaluation of 
doppler data more quickly, tracking 
systems from launch point into orbit or 
escape trajectory, heat and energy trans- 
fer in the space environment, and long 
term guidance and control. 

Because vehicles will become larger 
and more complicated, facilities con- 
struction and equipment contracting 
will continue to be an area of high po- 
tential for contractors, according to 
David Newby, technical services chief. 
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First Drawing Shows Eagle Configuration 


Bcudix Eagle air-to-air missile configuration is shown in Grumman artist’s conception. 
Bcndis is prime contractor for the Navy weapon; Grumman is responsible for the airframe 
and ground handling equipment (AW Scpt. 19, p. 121). 


NASA will spend S54 million for con- 
struction at Marshall and Cape Ca- 
naveral this fiscal year on approved 
facilities, and the center plans to re- 
quest additional funds in coming 
budgets for these installations: liquid 
hydrogen test facility, instrument lab- 
oratory, structures test building, acro- 
ballistics facility, photo laboratory and 
a maintenance building. 

Lester Owen of the Launch Opera- 
tions Directorate told contractors that 
NASA s immediate requirements at Pa- 
cific Missile Range arc an engineering 
building, a telemetry and tracking sta- 
tion, and a central storage and issue 

Contractors were urged by Harry H. 
Gorman, assistant deputy director, and 
Wilbur Davis, procurements and con- 
tracts chief, to participate in Marshall's 
work by making known their desire to 
do business, and by making certain 
Marshall knows their capabilities and 
experience. 

Davis promised consideration of all 
proposals, and said Marshall has a 
policy of full and free competition in 

France Compromises 
On NATO Integration 

Paris— After months of negotiation a 
compromise agreement has been worked 
out by North Atlantic Treaty Organi- 
zation military officials under which 
France agrees to integrate a large pro- 
portion of its air force within the com- 
mon NATO air defense system. 

The NATO Permanent Council, 
meeting at midweek in Paris, approved 
the deal which reportedly was worked 
out between Gen. Lauris Norstad, su- 
preme allied commander, Allied Forces. 
Europe, and Gen. Paul Ely. French 
chief of staff. 1 he agreement was de- 
scribed by a NATO spokesman as “not 
perfect, but a good working arrange- 

Undcr the agreement, France’s air 
and radar units stationed in West Ger- 
many or along the German border in 
France will come under Gen. Norstad's 
direct command. French air force units 
elsewhere in France will remain under 
national control. Also, the agreement 
reportedly includes a clause— not con- 
firmed by NATO’s announcement— that 
French forces can be ordered to open 
fire only by a French officer. 

This clause may merely be academic 
as the head of Allied Air Forces, central 
Europe, is French Gen. Maurice Challe. 

It is expected the compromise ar- 
rangement will also apply to French 
anti-aircraft missile units currently being 
deployed in West Germany. The 
French are getting both Nike Ajax and 
Nike Hercules missiles from the U. S. 
under the military aid program. 


The main French air contribution to 
NATO is the IER CATAC head- 
quartered at Lalir, West Germany. 
Commanded by French Gen. Raymond 
Brohon. IER CATAC controls some 
430 aircraft stationed in West Germany 
and in border areas in France. 

This group currently belongs to the 
Fourth Allied Tactical Air Force which 
groups the U.S.'s main NATO air con- 
tribution. West German and French 
units. Gen. Brohon 's IER CATAC ap- 
parently will now come under direct 
NATO control, instead of just cooperat- 
ing with the North Atlantic Treaty 
Organization command. 

Significantly, Gen. Brohon once told 
visiting reporters that no foreign officer, 
including Norstad. had the right to give 
him an order to deploy his forces and 
open fire on an enemy. The new com- 



promise agreement seems to give Nor- 
stad the power to deploy French air 
units in the forward area. It may be. 
however, that the F'rench have gained 
the second point— that French forces 
won't open fire unless the order is 
given bv a French officer. 

French IER CATAC uses mostly 
U. S. militarv aid aircraft— F-84Fs. RF- 
84Fs. F-S6Ks and F'-lOOs-as well as 
Dassault Mvstere IVA fighters built in 
France under offshore orders. French - 
financed aircraft like the twin-jet Van- 
tour bomber on the Supcr-Mysterc have 
never been committed to NATO use. It 
is expected that France's latest fightcr- 
interceptor-the Mirage III, just now 
coming off the production line— will 
also be kept out of NATO-committed 

French sources warned that the air 
defense compromise doesn’t mean 
France intends to give in on other dis- 
putes with NATO (AW Dec. 21, 1959. 
p. 24). These include the banning of 
nuclear-carrying U.S. fighter-bombers 
from France, the refusal to accept joint 
control of 1RBM missiles with the U. S.. 
and the refusal to integrate the French 
Mediterranean fleet under NATO eom- 

Admittedly, the F rench stand on cen- 
tral European air defense was its weakest 
case. Retiring F'rench Gen. Valluy. for- 
mer head of Allied Air F'orces. Central 
Europe, openly criticized his govern- 
ment’s position on the air defense ques- 
tion along with Gen. de Gaulle’s desire 
to build up a nuclear strike force inde- 
pendent of NATO. 
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Scientists Analyze Lunar Orbit Failure 


By Michael Yaffee 

Cape Canaveral, Fla.— Project scien- 
tists arc analyzing telemetry data from 
an unsuccessful U.S. lunar orbiter shot 
to find the reason for the abnormal ig- 
nition and burning of the second-stage 
Able engine, the apparent cause of the 
mission’s failure. They will make their 
failure analysis by Oct. 10. 

A new attempt to orbit an identical 
payload is expected to take place before 
the end of the year, possibly next 
month. At a post-launch briefing, a Na- 
tional Aeronautics and Space Adminis- 
tration spokesman said that another 
Atlas booster. Able second stage and 
payload were already available though 
not yet at Cape Canaveral, and that a 
third-stage engine would be ready 
shortly. Moreover. NASA has a definite 
launch date assigned for the backup 
shot. 

Preliminary analysis of the telemetry 
data shows probable abnormal ignition 
and definite abnormal burning of the 
second stage engine. Although the rea- 
sons for this are not known, some 
sources close to the project believe that 
failure of one of the explosive bolts be- 
tween the first and second stages to blow 
may be a contributing cause. This could 
also explain the incorrect heading of 
the rocket that was indicated at the 
time of the failure. 

The second-stage Aerojet-General en- 
gine. which had worked perfectly 
in 15 previous shots, checked out 
prior to launch along with the rest of 
the Atlas-Able V launch vehicle and 
Pioneer VI payload, according to 


Adolph K. Thiel, director of experi- 
mental space projects for Space Tech- 
nology Laboratories which had the re- 
sponsibility for system integration and 
spacecraft packaging. But when the 
second stage received the ignition sig- 
nal, said Thiel, the engine apparently 
did not fire properly, nor did it appear 
to burn normally or long enough. (Nor- 
mal burning time for the engine would 
have been 110 sec.) 

The third-stage Hercules ABL solid 
propellant engine is not believed to have 
ignited. If it had. said Thiel, it prob- 
ably would have gone in the wrong 
direction as a result of the malfunction 
in the second stage. The second and 
third stages along with the payload are 
believed to have come down somewhere 
in the Indian Ocean. 

Launch Schedule 

Originally, the lunar orbit launching 
was scheduled for the morning of Sept. 
25. High winds and heavy rains from 
tropical storm Florence forced post- 
ponement of the shot to Sept. 25. Tire 
Atlas-Able V vehicle with its Pioneer 
spacecraft was launched at 10:13 a.m. 
EST. There was a 10-min. hold at 
T— 7 min. that had been put into the 
schedule for timing purposes. There 
was a 2,500-ft. ceiling. 7-mi. visibility, 
and wind of 5 kt. 

The launching was normal in every 
respect, according to Col. Paul P. Wig- 
nail, commander of Air Force Ballistic 
Missile Division's 6555th Test Wing 
(Development) which launched the 
vehicle. This was a NASA project 
carried out in cooperation with 



PIONEER VI instrumentation payload is detailed above. 


AFBMD which provided technical 
assistance. 

The Atlas D first stage burned for 
275 sec. after lift-off. While this is 
somewhat longer than in the regular 
Atlas missile mission, according to Col. 
Wignall, it is well within the D missile 
capability. The two Atlas booster 
engines were jettisoned after approxi- 
mately 250 sec. At an altitude of ap- 
proximately 200 naut. mi., after the 
sustainer engine had burned out and 
the Atlas had separated or was supposed 
to separate from the remaining stages, 
the second-stage Able engine ignited, 
trouble developed and the mission was 
aborted. Elementary signals were re- 
ceived from the pavload for approxi- 
mately 1,020 sec. 

If the mission— whose cost was esti- 
mated at S9-S10 million— had succeeded 
as planned, the 387-lb. Pioneer VI 
spacecraft would have intersected the 
path of the moon about 62 hr. after 
lift-off from Cape Canaveral. At this 
point, retrothrust from the spacecraft’s 
unusual hydrazine monopropellant 
rocket engine (AW Sept. 12, p. 56) 
would have been used to cut the 
sphere’s speed about in half to approxi- 
mately 3,000 mph. in order that the 
spacecraft might be caught and held by 
the moon’s weak gravitational field in- 
stead of shooting on into deep space. 

Except for the substitution of a scin- 
tillation spectrometer and a plasma 
probe for the comparatively heavy and 
bulky TV-like scanner, payload of the 
Pioneer VI paddlewheel lunar orbiter 
was csscntiallv the same as that of 
Project Able IV (AW Dec. 7, p. 53). 
which failed shortly after lift-off on 
Nov. 26, 1959, when the plastic shroud 
covering the payload fell awav. Purpose 
of both missions was to obtain basic 
data on the lunar environment. 

The highlv-sensitive scintillation 
spectrometer carried by Pioneer VI was 
designed not only to measure the cos- 
mic particles (mostly protons) but also 
to separate them according to their 
energy levels. In addition the 39-in. 
aluminum alloy sphere carried a 
microrncteoritc detector externally and, 
internally, a high-energy' radiation 
counter, an ionization chamber and 
Geiger-Mueller tube to measure total 
radiation flux, a low-energy radiation 
counter, a flux-gate magnetometer and 
a spin-search coil magnetometer which 
would have been capable of detecting 
a lunar magnetic field as low as one 
gamma, a sun scanner to supplement 
other data by taking fixes on the sun, 
and a plasma probe or radiation sensor 
to provide data on energies and momen- 
tum distribution of proton streams with 
energies above a few kilovolts. 
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Bell’s High PERIormance Navigation System — symbolized. 


HIPERNAS ! 


It can pinpoint a long-range missile on target. Guide a 
satellite or space ship to any point in the universe. 
Regulate the predetermined course of a surface vessel 
or submarine to any spot on the seven seas — by any 
route, however circuitous. 

In manned vehicles, it will give exact position — even 
without an atmosphere — independent of gravity, sea, 
wind, and weather conditions — without fixes on hori- 
zon or stars — after days and weeks of travel. 

This is Hipernas, a self-compensating, pure inertial 
guidance system developed by Bell’s Avionics Division. 
Designed for the U.S. Air Force, Hipernas is so versa- 


tile that a whole family of related systems has been 
engineered for application in any environment — sea, 
sky, or space. 

The system introduces new Bell BRIG gyros. Its 
accelerometers and digital velocity meters are already 
operational in missile and space guidance systems. 
Hipernas — and many other systems such as the Air 
Force GSN-5 and the Navy's SPN-IO All-Weather 
Automatic Landing Systems — typify Bell’s capabil- 
ities in the broad field of electronics. This diversity of 
activities offers an interesting personal future to qual- 
ified engineers and scientists. 
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Shift to Stronger 
May Help Other 

San Francisco— Newlv-won top prior- 
ity for the USAF North American 
B-70 program assures manned air- 
craft a substantial role in the U. S. 
weapon system development effort that 
will form a link with manned space 
systems projected for the future. 

The B-70 has been rescued from 
the skeleton development program 
planned by the Administration in its 
cutback last December, but the precise 
level of the newlv-accelerated effort 
still hinges on a Defense Department 
choice of new funding plans proposed 
by USAF. Congress has added SIS 3 
million to the S75 million budget 
originally allotted the program, and 
USAF will get most of this extra 
money as soon as a decision is made 
how it should be spent. 

With the increased effort, Wright 
Air Development Division's B-70 
System Project Office has a force of 
200 at work, and the Dvna-Soar SPO 
has reached a similar force level. 

Victory of B-70 adherents in Penta- 
gon policy councils may have bright- 
ened chances for two other advanced 
manned aircraft types USAF com- 
mands want. One is an interceptor 
proposed by Air Defense Command 
which would fly at 2,000 mph. over 
a range of 1,000 mi. It would be an 
advanced version of the canceled F-l OS 
interceptor concept. 

Second Project 

Second project is the attack aircraft 
Tactical Air Command wants with the 
capability of flying at subsonic and 
supersonic speeds at low level. It would 
base variable-sweep wings to give it 
this capability. This project is funded 
for S25-30 million in Fiscal 1961. TAC 
also is interested in an intermediate 
range, solid propellant missile (AW 
Sept. 26, p. 25). 

Air Force considers the Dyna-Soar 
program “properly funded" at present 
and says it will continue at a normal 
pace. A potential group of 20-50 pilots 
has been selected to begin training for 
the Dyna-Soar flight program. 

Efforts of the Air Force to explore 
military uses for space were outlined at 
the Air Force Assn, convention here by 
USAF Ballistic Missile Division chief 
Maj. Gen. O. J. Ritland. He said all 
but five of the 19 major programs as- 
signed to BMD are “concerned with 
searching out the possible advantages 
suggested by space.’ 1 

BMD is concerned with development 
of major current ICBM programs, but 
Gen. Ritland said studies are under way 
on possible follow-on missiles. These 


■ B-70 Program 
Aircraft Projects 

studies include "but are not limited to" 
a smaller, lighter, cheaper, less vulner- 
able ICBM-generally known as Midget- 
man— "an ICBM of improved cost effec- 
tiveness over our present missiles." 

For defense against ICBMs, Gen. 
Ritland observed that "it would seem 
prudent that we consider ways and 
means of intercepting and destroying 
such weapons at a point early in their 
period of powered flight." One method 
he suggested is an "orbiting sentinel" 
—an interceptor satellite that could 
sense the heat produced by a ballistic- 
missile launch and fire a rocket to de- 
stroy the ICBM while it was still rising 
in its powered launch phase. 

Radiation Satellite 
Yields New Solar Data 

Washington— Data from Naval Re- 
search Laboratory’s Radiation 1 satellite- 
obtained during an 18-min. solar flare 
that occurred Aug. 6, has provided im- 
portant clues to the nature of these 
solar storms and their effects on the 
earth’s atmosphere (AW June 20, p. 
76). 

The satellite, launched June 22 with 
Transit IIA, has given scientists the 
first opportunity to correlate earth- 
based measurements, such as the black- 
out of radio communications, with 
measurements of X-ray and ultraviolet 
emissions from the sun which do not 
penetrate the earth's atmosphere. 

The Aug. 6 flare conveniently began 
just as the Radiation I satellite was 



coming within range of a Minitrack 
station at Blossom Point, Md. Within 
one minute after start of the visible 
solar flare, shortwave radio signals be- 
gan to fade. Two minutes later, cosmic 
radio noise which normally penetrates 
the ionosphere began to fade, coin- 
cident with an increase in solar X-ray 
intensity reported by the satellite. 

One minute later, the sun began to 
emit strong electromagnetic radiation 
(noise) at a frequency' of 2,800 me., 
which lasted for about two minutes 
during which time the solar X-ray level 
increased sharply and remained intense, 
even after the burst of radio noise had 
disappeared. During the satellite’s next 
pass over the station two hours later, 
the sun had returned to complete calm 
with no abnormal X-ray emission. 
Throughout the sequence of events, the 
sun’s ultraviolet radiation remained 
completely unaffected. NRL scientists 

Based on data obtained from the 
satellite, and earlier rocket measure- 
ments, NRL scientists believe that 
X-ray emission is a major aspect of solar 
flares and that the sun releases at least 
as much energy at X-ray frequencies as 
in the visible light region, and far more 
than in radio noise. 

Scientists speculate that both the 
X-rays and radio noise may be gener- 
ated high in the solar atmosphere, per- 
haps 50,000 mi. above the sun’s sur- 
face. The findings to date have raised 
the important question of whether the 
X-ray emission appears before the visi- 
ble flare and back-radiates to the solar 
surface to produce the visible flare. 

Present indications are that the Radi- 
ation 1 satellite should have an operat- 
ing lifetime of at least one year before 
its solar cells deteriorate sufficiently to 
cause the satellite transmitter to lose 

Polaris A2X Readied 
For First Firing 

Cape Canaveral, Fla.— Navy is prepar- 
ing to fire the first of the new 1.500-mi. 
Polaris A2X submarine-launched mis- 
siles and first development flight tests 
will be made here later this year. Mis- 
sile will be 30 in. longer than the A1 
series but diameters remain the same. 

Competition for the A2 second stage 
engine is between Hercules Powder 
Co.’s glass fiber-reinforced motor 
and Aerojet-General’s titanium-encased 
motor. 

In firings here. Navv had planned to 
launch two Polaris IRBM's from the 
submerged USS Patrick Henry within 
6 min. The second of these two mis- 
siles, designated A1X-E7 (for evalua- 
tion) and A1X-ES, had new Aerojet en- 
gines with the lighter weight steel 
casings designed for the operational. 
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1,200-mi. A1 series that is scheduled 
for combat-readiness patrol this year. 

First missile was fired at 5:05 p.m. 
EST. It cleared the water, failed to 
ignite and fell back into the ocean, re- 
portedly ripping a 1 5-ft. gash in the 
thin fairing which covers the tops of the 
launching tubes. After surfacing, the 
Patrick Henry resubmerged and fired 
the second Polaris about 8 p.m. The 
second missile ignited, went out of 
control and tumbled into the ocean. 
Then the second stage apparently 
ignited and the missile was destroyed. 

However, Navy successfully carried 
out a short-range flight test of the 
Mk. 5 operational nose cone, which was 
reported a complete success (AW Sept. 
26, p. 29). 

USAF Winter Study 
Conclusions Revealed 

San Francisco— Some of the conclu- 
sions and recommendations made by 
Air Force's 140-man Winter Study 
Group on USAF’s future needs in com- 
mand and control systems were offi- 
cially disclosed for the' first time here by 
Maj. Gen. Kenneth P. Bcrgquist. 

Gen. Bergquist, commander of AF’s 
Command and Control Development 
Division, discussed the study at the Air 
Force Assn, convention and gave the 
following resume of conclusions con- 
tained in the nine-inch thick series of 

• More attention must be paid to plan- 
ning during early conceptual phases of 
command and control systems to deter- 
mine whether systems can be developed 
with existing state of the art and within 
available financial resources. “Particular 
emphasis must be placed upon a costing 
analysis of an unborn command and 
control system,” Gen. Bergquist said. 

• More detailed guidance to the system 
contractor must be provided by USAF 
on design emphasis and mtersystem 
compatibility than in the past. " This 
means USAF must acquire increased 
technical competence within its officer 
corps in the areas of electronics, data 
processing and computer programing 
so that military personnel can perform 
or at least supervise the latter two. 

• More attention must Ire given to in- 
tegration between different command 
and control systems so that such sys- 
tems can rapidly communicate with one 
another. “Lack of compatibility could 
well [mean] . . . the eventual loss 
of control of the force,” Gen. Bergquist 

• Operating commands need to recog- 
nize that efficient use of command and 
control systems may require changes in 
their previous procedures. “The real 
problem is how ro control the force and 
not one of acquisition of mechanized 
equipment,” Gen. Bergquist said. 


News Digest 


Industrial team headed by Philco has 
won competition to construct new De- 
fense National Communications Con- 
trol Center in Washington for Defense 
Communications Agency. Other mem- 
bers of the team include Dunlap Asso- 
ciates, Hoffman Electronics Corp., and 
System Development Corp. 

Army-Martin Pershing field ballistic 
missile has entered second phase of 
flight testing at Cape Canaveral, Fla.; 
both stages have been ignited for the 
first time. In two-stage firing, missile 
was programed for 160 mi. flight but 
malfunction developed after second 
stage ignition and the weapon was 
destroyed. Missile now has new nose 
cone, more sharply tapered than previ- 
ous configuration (AW Mar. 14, p. 19). 

Julian King Sprague, president and 
director of Sprague Electric Co., died 
of a heart attack Sept. 27. Me was 57 
years old. 

Charles J. McCarthy will retire as 
board chairman of Chance Vought Air- 
craft Nov. 10. He has been with 
Vought since 1926, and has been chair- 
man since 1954. No successor has yet 
been named. 

Second World Congress of Flight will 
be held in Las Vegas, Nev., Sept. 13-21, 
1962, in conjunction with the annual 


Air Force Assn, convention (AW Aug. 

29, p. 25). 

Martin Co. has awarded a multi- 
million dollar contract to Northrop 
Corp. for Air Force Titan ICBM base 
activation at Ellsworth AFB, Rapid 
City, S. D„ covering installation and 
checkout of Titan missiles and ground 
equipment. 

Sylvania Electric Co. has been 
awarded a S7.5 million subcontract by 
Boeing Airplane Co. to develop a jam- 
resistant radio launch control (earth cur- 
rent) communication system (AW May 
18. 1959, p. 26) for Minutcman. 

Contract to develop a restraint sys- 
tem to protect astronauts from capsule 
landing impact forces as high as 60g 
has been awarded to Chance Vought 
Astronautics Division by USAF. Divi- 
sion will develop the system for Aero- 
space Medical Division of Wright Air 
Development Division. Contract is for 
5120,000. 

Nuclear-powered aircraft carrier En- 
terprise has been launched at the New- 
port News Shipbuilding and Drydock 
Co. for outfitting. It will be ready for 
service in about a year and a half. 

Attempt to launch USAF-Martin 
Titan a record 10,000 mi. from Cape 
Canaveral, Fla., last week was only par- 
tially successful because of premature 
shutdown of second stage engine. 
Dummy warhead traveled 6,000 mi. 
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Eastern Eyes Lucrative Mexico Market 


Jet transports have started shift in travel patterns; 
drop in traffic growth at Miami is marked example. 

By Glenn Garrison 

New York— Eastern Air Lines is planning a drive to develop its New York- 
Mexico City route, increasingly interesting to Eastern as Miami’s growth as a 
travel market slows down. 

Recent renegotiation of the U. S.-Mexico bilateral and Eastern’s coopera- 
tion agreement with Aeronavcs de Mexico will make it easier for Eastern 
to push development of its Mexico City route. 

With the shifting of traditional 


patterns already evident 
since the time-cutting jet transports 
have come into service, Mexico could 
eventually tap a large part of the north- 
eastern market captured in the past by 
Miami. From Eastern’s point of view, 
Mexico provides a long-haul route rela- 
tively free of the multiple competition 
of the Florida market. 

New Areas 

Mexico, of course, is not the only 
area that jet travel is opening up to 
the vacationer in search of new climes 
to conquer. According to a major New 
York travel agent, the shift already is 
taking place to some extent and Miami 
is being bypassed for places with more 
exotic atmospheres. 

The jet airplane is “scattering" the 
travel market to Florida, the agent told 
Aviation Week. Jamaica and Mexico 
City are examples of increasingly popu- 
lar spots. Hawaii is becoming much 
bigger in the eastern market, he said, 
and is expected to increase in im- 
portance over the next few years. He 
predicted an influx of travel from the 
east to other Pacific areas. 

Florida, for many vears an airline mar- 
ket growing much’ faster than the 
domestic average, has slowed down con- 
siderably in the past few vears. At 
Miami, airline boardings for the first six 
months of this year rose only .6% over 
the same period of 1959. The Florida 
Development Commission estimates 
that the number of tourists entering 
the state by air during the first six 
months of 1960 dropped 13% from last 
year's total for the period. Total for 
the 1960 period was 758,638 tourists. 
Jet Influx 

Airline officials concerned with the 
Florida market admit a leveling off since 
1957. And this came at a time when 
the big high-capacity jets were about to 
be thrown into the competition, de- 
manding considerably larger increases 


in traffic to keep them profitably busy. 
Development of pleasure travel be- 
r the U.S. and Mexico has been 


held back in the past by 
particularly political ones. 
U. S.-Mexico bilateral was 
1957 and limitations of s 
heavily restricted operatic 


factors. 
The first 
signed in 


daily, a Douglas DC-7B in all first- 
class configuration. Acronaves de Mex- 
ico, flying the route on a reciprocal 
basis, uses a mixed-configuration Bristol 
Britannia turboprop. Capacity restric- 
tion has prevented Eastern from exploit- 
ing the tourist-class potential. Also, 
Eastern was prevented from putting jets 
on the route until Aeronavcs could 
offer similar service. 

DC-8 Delivery 

To speed the introduction of jets. 
Eastern recently signed an agreement 
with the Mexican carrier under which 
Eastern is turning over its delivery place 
for one Douglas DC-8. Aeronavcs will 
take delivery of this aircraft, and it is 
expected that both airlines will intro- 
duce jet service simultaneously before 
the end of this year. 

The agreement also prorides for a 
mutual exchange of facilities and serv- 
ices. Eastern will train Aeronaves’ 
flight and mechanical personnel at 


National Shows Interest in Caravelle 

New York— National Airlines currently is showing serious interest in the Mark VII 
Snd Caravelle powered by General Electric turbofan engines which would displace 
Lockheed Elcctra turboprops on such routes as Boston- Washington- Jacksonville- 
Tampa. 

Equipment planning by the 
over renewal of the Pan Amer 
award of a Southern Transconti 

If current prospects work out. National might well shift its two Douglas DC-8s 
in service plus a third scheduled for delivery to handle the Southern Transcontinental 
business and buy Caravcllcs for use in the medium range New York-to-Florida 
routes, with any aircraft available on lease from Pan American to add flexibility to 
scheduling problems. 

National has commitments from two New York banks for loans of $7.5 million 
tinental route, which could be used for 
tes it has potential purchasers for Electras. 


the Southern 
aircraft. Nati 


er details. 

jistration for a S 10,288,000 issue of corn- 
ual to raise funds for $5,565,000 for 
ry prior to June 30, 1961, and to retir, 
bank loans. The undelivered Electras 1 


debentures is being sought by 
Electras and one DC-8 for 
oximatcly $3 million in short 
: modified before leaving the 


Originally National had planned to obtain these funds through retained earnings, 
but in its Fiscal 1960 report issued last week. National reported a net loss after tax 
credits of $3,965,099 and an operating loss of $6,211,495. 

Gross revenues dropped from S70.863.750 the previous year to $68,642,866 in 
Fiscal 1960. National President George T. Baker blamed the Cuban situation 

from S16 million to $10 million with the deficit. ' ' ° PPC 

Most of the revenue decline was in passenger revenue, but costs were up generally 
across the board— with flying operations, direct maintenance and passenger service 
showing the most pronounced rises. Besides its other resources. National holds 
400,000 shares of Pan American World Airways stock, which the Civil Aeronautics 
Board has given National two years to dispose of and which has a market value of 
approximately $8 million. 


AVIATION WEEK, Oc 


3, 1960 


Eastern's Miami jet training center. 
Acronavcs will use Eastern's facilities 
in its new terminal at Idlewild. New 
York. No financial investment by East- 
ern is involved in the agreement, and 
each carrier will keep its sales, reserva- 
tions and customer sendee functions 

According to Eastern's estimate, the 
arrangement with Acronavcs has moved 
the jet introduction timetable up by 
12 months. Eastern foresees a sub- 
stantially greater tourist class traffic 
volume on the route during the first 
vear of jet operations than normallv 
would he expected in developing such 
a market. Reasons are that Mexico 
primarily is a tourist market and. be- 
cause of the tourist class limitation, so 
far there has not been a great deal of 
promotion in the northeast. With the 
availability of adequate tourist-class fa- 
cilities and an adequate promotional 
push, volume is expected to climb. 

East year Eastern carried 2 5. -100 
passengers in both directions on the 
New York-Mcxico Cite nonstop route. 
All, of course, were first class. Aero- 
naves carried 43,463 passengers, of 
which 3 s.071 were tourist class. Air 
France. which has operated a nonstop 
service over the route for a number of 
years, carried 12.484 tourist and 4,496 
first class passengers during 1949. 

The total of the three carriers for 
1949 was 86,944 passengers, up from 
79.572 in 1948. Acronavcs' 1949 load 
factor was 70 '/, . Air France’s was S3% . 
and Eastern's was 55%. First class load 
factors of Acronavcs and Air France 
were 60% and 76%. respectively. 


For 1960, Eastern has estimated that 
25,650 one-way first class passengers 
will be carried by Eastern and Aero- 
naves. With a minimum tourist-first 
class ratio of 5 to 1 , the number of one- 
way tourist passengers for the year 
would have approximated 70.950 be- 
tween the two carriers, in Eastern's esti- 
mate. The total 1960 one-way traffic 
for Eastern and Acronavcs would have 
been about 94.600 passengers. 

Although a number of additional 
route applications have been filed for 
new U. S.-Mexioo routes opened up by 
the new bilateral signed last August, 
the present U. S. operators are Amer- 
ican. primarily from Chicago to Mexico 
City; Eastern; and Western, serving the 
Mexican capital from Eos Angeles. In 
addition to Aeronavcs, CMA operates 
to the U, S.. flying Comet jet equip- 
ment to Chicago and between Mexico 
and the West Coast to parallel Wcs- 

American carried 1 1 5.000 passengers 
last year in and out of Mexico City. 
Hie airline operates a daily nonstop 
DC-7 coach from Chicago to Mexico 
City, and two other passenger flights 
from Texas, both of which provide 
connections with multi-stop flights from 
northern points. 

Eastern's hopes of tapping the big 
travel markets of the northeast to de- 
velop Mexico City as a sort of second 
Miami Beach of air transportation are 
closely linked to the jet transport. Fly- 
ing time between New York and Mex- 
ico. now about 8 hr. nonstop, will be 
almost halved by the DC-Ss. 

Nobody, especially airlines serving 


Legal Troubles Ground Cubans in New York 

New York— Cuban Prime Minister Fidel Castro' found himself without a ride 
home from the United Nations last week as a result of the impounding of two Cubana 
Airlines Bristol Britannia turboprop transports and one Aerovias Q Douglas DC-4, 
which forced a temporary suspension of service into New York by Cubana. 

Castro was rescued from liis dilemma bv the generosity of Soviet Premier Nikita 
Khrushchev, who let him borrow one of the Soviet-bnflt 11-18 turboprop transports 
which have been grounded from regular passenger service but which are being used 
for transatlantic courier service. Khrushchev and Ins party chose to travel to the 
United Nations by ship. 

A Tu-114 transport, a large turboprop aircraft which has never seen scheduled 
passenger service, also is being used in the courier operation, 

First attachment resulted from a suit by Harris & Co., a Miami firm, for alleged 
unpaid advertising bills, but the single Britannia that was impounded was later freed 
when the writ was vacated by a U. S. District Court. Now Cubana has filed a S3 
million counter-claim against Harris & Co. 

Another Britannia and the Aerovias Q DC-4 were then impounded when a stock- 
holder, Ovido Manalich— claiming to own 6,000 shares in Cubana— filed a stock- 
holder suit against the airline, resulting in a court-appointed receiver with control 
over Cubana 's New York operation. 

Actually, the Britannia managed to leave New York after depositing Castro and 
to return to Havana to pick up the rest of the Cuban delegation. When the plane 
returned two days later, it was impounded and the airline suspended service. 
According to Cubana officials here, service was scheduled to be resumed late last week. 

Both transports were released on the day following Castro's 11-18 flight to Havana 
when the New York Supreme Court granted diplomatic immunity to Cuban aircraft 
in New' York. 


Czechs to Renew 

11-18 Flights 

Prague— Czechoslovak Airline officials 
say they expect to place their fleet of 
four Soviet 11-18 turboprop transports, 
grounded since August, back into service 
sometime early this month. All Il-18s 
were grounded following the crash of an 
Aeroflot aircraft during a flight from 
Cairo to Moscow (AW Aug. 29, p. 45). 

Czech officials declined to pinpoint 
problems fonnd during the crash inves- 
tigation but mentioned the electrical in- 
stallations of the 11-18 are being revised. 
One official indicated a trouble area 
might lie in the fire prevention system 
in the wing section. 


the route, is ready to write off Florida 
as a travel attraction. In terms of a 
mass market, the volume of air travel 
to that state still provides impressive 
base figures. The question seems to be 
whether its growth has not slowed to 
the point where it cannot absorb the 
expansion needs sharpened by jets and 
heavy competition. 

Some indication of the trend can be 
seen in the following comparison of 
domestic airline boardings from most 
cities in Florida served by the carriers: 


1954 

1955 

1956 
i ■>'- 

1958 

1959 


Miami All Fla. 
(in thousands) 
S86 1,569 

1,061 1,857 

1.252 2,154 

1,450 2,454 

1.541 2,555 


While Miami boardings were up 
slightly for the first six months of this 
year, the picture varied at other Florida 
cities. St. I’etcrsburg-Clearwater board- 
ings, for example, were down 17%. Tal- 
lahassee was down 10%; West Palm 
Beach was down 1.5%. On the other 
hand, Tampa, an important business 
travel city, showed a 6% increase. 

These boarding figures include busi- 
ness as well as pleasure travel and also 
intrastate movements. The Florida De- 
velopment Commission's figures arc 
concerned only with non-business trav- 
elers crossing the border into Florida 
and do not include in-transit passengers. 

The Commission's figures show an 
increase of 1% in automobile travelers, 
5% in rail travelers, 6% in bus travelers 
for the six-month period. 

Airborne tourists entering the state 
in January totaled 142,577. down 18%. 
which a Commission spokesman said re- 
sulted from the bomb scare then promi- 
nent in the news. Air traffic climbed 
back up in February, with a 7% in- 
crease: dropped 27% in March; rose 
7% in April; dropped 20% in May: 
dropped 30% in June. It was during 
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the latter month that Eastern, biggest 
operator in the Florida market, was 
crippled by a walkout of pilots. 

The Commission’s figures for the 
whole year of 1959 showed a total of 
1,549,359 tourists entering Florida by- 
air, an increase of 14% over 1958. Au- 
tomobile was up 80% to 9,068,184, 
train up 5% to 586,269. and bus up 
5% to 502,098. 

As a factor in the slowdown of 
Florida tourist growth, several airlines 
cite the increased competition of serv- 
ices to new places now increasingly ac- 
cessible by jet. Europe and Hawaii jet 
trips have lured some of the business. 
Another problem for Miami has been 
the loss of Cuba as an attraction for 
many people who went to Florida and 
over to Havana as a single vacation 

Among the areas now more acces- 
sible to the northeast, and showing im- 
pressive growth as travel attractions, is 
Puerto Rico. San Juan is now about 
4 hr. 45 min. away from New York by- 
jet. compared with almost 7 hr. by- 
piston plane. In Fiscal 1960, Pan 
American’s total in and out of Puerto 
Rico was 555,779 passengers, up from 
494,227 in Fiscal 1959: Eastern's total 
was 556,425, up from 274,098; Trans 
Caribbean’s total was 110,146, up from 
S2.829, "lliese figures are from the 
Puerto Rico Economic Development 
Administration and include in-transit 
passengers. 

Individual figures of the four biggest 
traffic earners to Miami give a further 
indication of the slower growth of Mi- 
ami as a travel market. During the five 
months December, 1959, through April, 
1960, which inclin e the heavy winter 
season. Eastern carried 754.620 passen- 
gers in and out of Miami. This was an 
increase of 127,850 over the same period 
of 1958-59, but the comparison is af- 
fected by the strike during the latter 
season which cut Eastern’s operation 
over. a period of several peak-season 

Delta carried 204,452 passengers in 
and out of Miami during the same 
1959-60 period, up from 159,872 pas- 
sengers; National carried 548,211 pas- 
sengers, down from 408,871, and North- 
east carried 90,419 passengers, up from 
80,885. 

It should be noted that the 195S-59 
base of the above comparison repre- 
sents a poor season for the Florida car- 
riers, so any improvement in 1959-60 
would only be in the direction of climb- 
ing back to previous levels of growth. 

For all of last year. Eastern carried 
1,677,338 passengers in and out of Mi- 
ami, up from 1.497,155 in 1958. Delta 
carried 296,364, up slightly from 291, 
169; National carried 739,385 passen- 
gers, up from 706,897; and Northeast 
carried 176,079, up from 174,760. 


By Cecil Brownlow 

Geneva— Ad hoc committee of In- 
ternational Labor Organization com- 
posed of employer, employe and gov- 
ernment representatives of 18 nations 
began probing international airline em- 
ployment practices here last week after 
a reminder from the International Civil 
Aviation Organization that it remains 
the primary arbiter in this field. 

The tripartite committee, successor 
to a 1956 bipartite conference in which 
employes and employers took turns 
blocking one another's resolutions, was 
convened by the governing body of 
ILO to consider two specific problems: 

• Condition of employment in civil 
aviation. 

• "Hours of duty and rest periods of 
flight personnel.” 

First item on employment conditions 
and what should be done to improve 
them is being considered primarily in 
plenary sessions of the full committee. 
Initial meetings last week made it clear 
that any broad base of understanding 
that could lead to proposed interna- 
tional standards will be difficult to 
achieve. It is hoped, however, that the 
debates, charges, demands and refusals 
aired in the general sessions will help 
pave the way to eventual adoption of 
uniform employment and working 
standards among the international air- 

Flight Hours 

Employe delegations are more opti- 
mistic oxer chances of pushing through 
resolutions on the second item that 
would establish guide lines on the maxi- 
mum number of flight hours per month 
for any one crew on an international 

If any resolutions are adopted by a 
majority vote before the committee 
completes its sessions here on Oct. 7, 
they will be forwarded to the ILO gov- 
erning body and its governor general. 

The governor general, if he approves 
of the resolutions, can either pass them 
along to the governments of the S3 
member nations as formal ILO conven- 
tion moves and ask that they be ratified 
into law or else simply request that 
they be forwarded to interested employe 
and employer groups for future bargain- 
ing purposes. 

ILO officials hope that inclusion of 
government representatives will prevent 
any recurrence of the 1956 employe- 
employer deadlock, and that some de- 
finitive progress will be made. One 
U. S. delegate observed: 


"The problem is that the employe 
groups get together and try to work 
out a common platform, and the em- 
ployers do the same thing, but the gov- 
ernment representatives all came here 
with briefs on what to do. so any com- 
mon front would be hard to find." 
Mild Statement 

On the other hand, a number of 
observers were encouraged by the mild- 
ness of the ICAO representative's state- 
ment on the committee aims and rela- 
tive reasonableness of statements by 
both employers and employes, particu- 
larly when compared with those of 
19 $6. 

J. A. Newton, chief of ICAO's Flight 
Branch, reminded the delegates that 
both ILO and ICAO arc arms of the 
United Nations and that "it should be 
made clear” that his organization has 
the responsibility of regulating inter- 
national operations dealing with air 
safety and efficient operations. 

He noted: 

"A number of subjects” to be dis- 
cussed under the agenda item on em- 
ployment conditions, ate "basically 
ICAO matters.” adding, however, that 
some have "social aspects” in which 
ILO has a legitimate interest. 

Newton also was careful to point 
out that cooperation between ICAO 
and ILO has been “extremely success- 
ful" in the past and “no doubt will 
continue to be so.” ILO officials took 
equal pains to stress the fact that ICAO 
had been consulted in drafting the 
agenda for the ad hoc committee 
meeting. 

To avoid any possibility' of an open 


ILO Delegates 

Geneva— U. S. delegates to the Inter- 
national Labor Organization's ad hoc 
committee on international airline em- 
ployment practices here are: 

• Government— Claude R. Smith, chief 
of Federal Aviation Agency's Interna- 
tional Organizations Division; George 
Tobias, special assistant to the assistant 
secretary of labor for international af- 

• Employers— Everett M. Goulard, Pan 
American World Airways vice president 
for industrial relations; Joseph L. 
O'Brien, Air Transport Assn, vice presi- 
dent for personnel relations. 

• Employes— Clarence Sayeu, president 
of Air Line Pilots Assn.; Frank Hcislcr, 
airlines coordinator for the International 
Assn, of Machinists. 
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clasli with ICAO, ILO officials were 
expected to try to keep debate and 
resolutions limited to such "social” 
questions as job obsolescence, retire- 
ment age benefits, job security, num- 
ber of hours jet transport crews can 
fly without impairment to health and 

However, vagueness as to just how 
deeply ILO can legitimately probe in- 
ternational airline employment prac- 
tices without cutting across ICAO lines 
of authority probably will be used as a 
weapon by both employers and em- 
ployes in rebuffing distasteful opposi- 
tion proposals. 

A representative of the employers’ 
group, taking pains to note that ICAO 
and ILO "cooperate regularly." said 
last week that a number of major 
points "come under the cognizance of 
ICAO and the World Health Organi- 
zation” and should be handled by 

The employers' delegate also told the 
committee that the international airline 
employes are “in the forefront of social 
progress" among worker groups and 
warned that "it is impossible” for man- 
agement officials to fulfill all requests 
made of them, some of which “are 
unreasonable to a liberal and open 

Earlier, United Kingdom employe 
representative D. S. Tennant, general 
secretary of the Merchant Navy and 
Airline Officers' Assn, and leading fig- 
ure in the British Labor Party, termed 
"the social side” of airline employment 


By Jerome Bailey 

Washington— National Airlines stoutly 
denied any plans to merge with another 
carrier last week as it continued its 
fight for the new cross-country route 
which Civil Aeronautics Board Exam- 
iner Edward T. Stodola recommended 
in the Southern Transcontinental 
Service Case. 

Denying merger rumors during oral 
argument in the route case National 
struck at an allegation made by Ameri- 
can Airlines in a brief filed last August 
which charged that awarding the direct 
Southern Trancontinental Route to Na- 
tional would in effect be awarding it 
to some other carrier. 

American stated in its brief that "... 
the point here ... is that an extension 
of National in this case is virtually cer- 
tain to be an extension for some other 
airline in the not too distant future.” 

National said it could see American 
would favor mergers because such ac- 
tion lessens the number of carriers left 


"the missing link" and, in an obvious 
bid for support from some of the larger 
airlines, pointed out that “the operator 
who can operate with lower social costs" 
has a competitive advantage. 

Tennant also demanded that pilots 
be told when their aircraft arc earning 
explosives or other dangerous materials 
and that airlines give greater attention 
to flight deck comfort aboard jet air- 
craft to prevent excessive fatigue. 

D. Follows, a second British employe 
delegate and general secretary of the 
British Air Line Pilots Assn., and 
French delegate Andre Gclv. member 
of the Federal Council of flic French 
Federation of Commercial Aviation 
Navigators, followed with specific 
charges that aircrews often are sub- 
jected to defective lighting, radiation 
from radar installations, ultrasonic vibra- 
tion. inadequate ventilation and faulty 
soundproofing. 

Although a total of 18 nations were 
represented at the conference, there 
were only 16 official delegations, with 
Norway. Denmark and Sweden, joint 
operators of Scandinavian Airlines Sys- 
tem, operating as a single unit. 

A number of Iron Curtain countries, 
including the Soviet Union, are mem- 
bers of ILO, but none was invited to 
send representatives to the Genera con- 
ference. 

An ILO official explained this by 
saying that no Communist nation “is 
important as vet in international avia- 
tion, and that’s what we’re concerned 
with here." 


to compete with. National cautioned 
the CAB that ", . . perhaps the only 
way for the Board to force National 
to its knees and coerce it into merging 
with another carrier is to deny it this 
route,” and that "to embark on a pro- 
gram of deliberately starving carriers into 
mergers in routes where they are geo- 
graphically the logical carrier . . . will 
result in a' highly centralized, non-com- 
petitive, unbalanced route structure." 

American pointed out that the CAB’s 
Bureau of Air Operations argued against 
approval of the Pan American World 
Airways-National stock exchange, main- 
taining that “it would mean that future 
extensions of National would in reality 
amount to future extensions of Pan 
American.” 

American urged the Board to extend 
its own routes eastward from Dallas/ 
Ft. Worth to Florida via New Orleans. 

Other carriers presented these cases 
during oral argument: 

• Trans World Airlines told the Board 
it W’ould offer as many as five daily 


turbojet round trip flights if it were 
awarded the authority to operate a 
route from Florida to California. TWA 
also cited New Orleans, Houston and 
Ft. Worth/Dallas as important mar- 
kets in the Southern Transcontinental 
Route pattern. 

• Eastern Air Lines charged monopoly 
in the examiner's recommended deci- 
sion advocating substantial routes pro- 
posed for National Airlines and Delta 
Air Lines. Eastern's counsel com- 
mented that they “. . . by their sorry 
records in the interchange services, and 
over their monopoly segments in issue 
in this case, have guaranteed that they 
would ignore the public needs if au- 
thorized as proposed by the examiner." 
He urged the Board to give Eastern the 

• Continental Airlines stressed the 
regional aspects of the case, saying "that 
Continental alone should serve the in- 
termediate cities is firmly supported by 
the Board's long standing policy that 
the development of traffic and sen-ice 
in regional markets should be left 
primarily to regional carriers.” The 
airline said Examiner Stodola's recom- 
mendation was "illogical” in that inter- 
mediate cities between Texas and Cali- 
fornia are placed on transcontinental 

• Delta Air Lines, recommended by the 
examiner for a second transcontinental 
route, expressed satisfaction with the 
examiner's recommendations as far as 
Delta is concerned, but opposed exten- 
sion of Braniff Airways’ routes from the 
Dallas/Ft. Worth area to Miami and 
the addition of National to the route 
from Houston to California. Delta's 
counsel asserted it would be uneco- 
nomical to make National another car- 
rier to the West Coast. Delta also 
urged that the recommended restriction 
on New Orleans-to-the-west flights be 
removed in order that Delta be allowed 
to serve Los Angeles and San Francisco 
on one flight. 

• Western Air Lines urged the Board 
to grant more long-haul services to it 
and Continental. The carrier said that 
unless the Board awards it “new long- 
haul jet routes in this case and in the 
Transpacific Case, it will be impossible 
for Western to maintain its present 
competitive position on its existing sys- 
tem" against larger carriers. Western 
said if it is overlooked in the Southern 
Transcontinental Case, the airline 
would lose about S2.2 million annually 
through diversion of traffic. 

• Braniff Airways asked the Board to 
grant further authority to sene the 
West Coast from Houston and Dallas/ 
Ft. Worth in addition to the recom- 
mended route from the two Texas areas 
to Florida. Braniff also asked the Board 
to remove recommended restrictions on 
the Florida route that would require it 
to make one stop en route. 


Airlines Ask for Southern Routes; 
Merger Plans Denied by National 
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C-130B Move Clouds Logair Haul 

Bv David H. Hoffman uphill climb in its efforts to obtain the 


Marietta, Ga.— Lockheed Aircraft 
Corp.’s decision to scrap certification 
of the C-130B Hercules turboprop 
freighter has clouded the question of 
which aircraft and which carriers will 
haul Logair “outsize cargo” during the 
next three fiscal years. 

In July, Zantop Air Transport, an un- 
ccrtificatcd carrier based in Detroit, won 
a S5, 289.409.96 contract to haul bulky 
Air Force hardware along route patterns 
totaling -1,878,200 stat. mi. (AW July 
4. p. 40). To qualify for the award, 
Zantop agreed to purchase five C-l >0Bs 
-the only production aircraft meeting 
all of Air Materiel Command’s require- 
ments for an outsize cargo-carrying 
transport. 

According to Lockheed, Zantop had 
signed a letter of intent that promised 
consummation of the SI 6 million 
C-l 3013 purchase contract not later 
than July 31. About four days after 
this deadline expired, Lockheed halted 
its Hercules certification program. 

A deadlock over how the Hercules 
purchase would be financed ended Lock- 
heed-Zantop negotiations, the manu- 
facturer told Aviation Week. The line 
taken by Lockheed in refusing Zantop 
liberal terms was further underscored 
on Aug. 1 0 when Board Chairman 
Robert E. Gross announced a first half 
loss of S 55,409.000 (AW Aug. 15, p. 

Meanwhile, Zantop has been fulfill- 
ing its Military Air Transport Service 
contract— which became effective on 
July 1— with Douglas C-54s. But the 
carrier can continue to do so only until 
Mar. 31, 1961, when the contract calls 
for the introduction of the first C-130B. 
Zantop, therefore, must reach an accord 
with Lockheed well before Mar. 31 if 
it is to have the Hercules on hand in 
time to avert a default. 

Observers following Logair develop- 
ments hold that the carrier faces an 



turboprop freighters. Even after Zan- 
top attracts the strong financial backing 
needed to satisfy Lockheed, they ex- 
plain, the problem of prompt deiivery 

On the other hand, Zantop probablv 
could comply with the contract if: 

• Air Force-owned C-130Bs were al- 
located to the carrier under a bailment 
agreement. 

• Federal Aviation Agency expeditiously 
granted Lockheed a new type of "tur- 
bine powered, cargo only" certificate for 
the C-130B or waived certification re- 
quirements entirely for C-l 30Bs used on 
the Logair mission. 

• Department of Defense approved a 
diversion to Zantop of C-130Bs now 
being assembled for the Air Force. 

• MATS extended its Mar. 3 1 deadline. 

Admitting that the C-130B situa- 
tion was "unresolved" and that active 
negotiation with Lockheed was “at a 
standstill,” President Howard W. Zan- 
top told Aviation Week that his ef- 
forts to arrange a timely Hercules pur- 
chase would continue. 

Speculation that MATS was enter- 
taining new industry proposals to flv 
Zantop outsize cargo routes was touched 
off last week when Riddle Airlines ex- 
ercised its option to acquire two addi- 
tional AW 650 four-turboprop freight- 
ers. Riddle, with seven of the Armstrong 
Whitworth transports on order and with 
delivery of the first expected this month, 
holds a second Logair outsize cargo con- 
tract. The AW 650. hovvcvci. lacks the 
specified range and gross weight to sub- 
stitute for the C-l 30B along the routes 
now flown by Zantop. 

Way Cleared for Fast 
Capital Merger Ruling 

Washington— Civil Aeronautics Board 
has cleared the wav for a fast decision 
on the proposed Capital Airlines-Unitcd 
Air Lines merger by denying requests 
of five other carriers for an expansion 
of the scope of issues at stake. 

In its order denying the motions, 
the Board said such action would raise 
complex questions beyond the scope of 
the merger issues and ■might well re- 
sult in a proceeding involving a remak- 
ing of the airline map east of the 
Mississippi River." Delta. Eastern. 
National. Northwest and Allegheny filed 
the motions and petitions. 

“The Board has stated that it is in 
the public interest that uncertainties 
and temporary restrictions upon the full 
and normal activities of management, 
stockholders and employes covered bv 
a merger proceeding should be termi- 
nated as promptly as possible consistent 


with ordcrlv and proper procedure,” 
CAB said. 

It said that questions pertaining to 
the transfer of Capital's routes to an- 
other carrier or the suspension of such 
routes should not be considered in the 
merger proceeding. It noted that it had 
“continuing jurisdiction ... to invoke 
such powers whenever it is deemed 
necessary." Member Alan S. Boyd dis- 
sented on grounds that routes should 
be considered in the proceedings. 

As a result of the denial order, the 
Board will meet its target date of Oct. 
19 to start the merger hearings. 

Clerks Union Strikes 
Braniff International 

Dallas, Tex.— Brotherhood of Railway 
Clerks last week struck Braniff Inter- 
national Airways in support of demands 
for a new contract which the union 
claims is priinanlv to take care of wage 
inequities, although the airline's man- 
agement claims that the real issue is 
institution of a union closed shop. 

Railway Clerks union, representing 
some 2.300 Braniff personnel in 38 
cities, has been working under terms 
of a contract which expired last Decem- 
ber. Negotiations with the airline broke 
off Aug. 26 and a strike was started 
Sept. 26. with picketing enacted through 
the system. 

The union says that it is seeking an 
agreement similar to one it recently 
negotiated with Pan American World 
Airways, which it says gave its members 
general wage increases of 55 cents per 
hour in contrast with the 34 cents per 
hour it says Braniff is offering. Braniff 
put the wage increases in effect the day 
the union struck. Other demands are 
for allowances for longevity, severance 
pay and cost of uniforms, in addition to 
across-the-board wage increases. 

Braniff reports that it has provided 
wage increases retroactive to Jan. 1. 
1960. with addition 1 inert sc pi td 
for Jan. 1. 1961 and Jan. I. 1962. 

CAB to Investigate 
Southern Airways 

Washington — Civil Aeronautics 
Board bureau of enforcement said last 
week it will investigate Southern Air- 
wavs as the result of a complaint filed 
with the Board bv the Air Line Pilots 
Assn, charging that the carrier was in 
violation of its certificate bv refusing 
to settle a labor dispute. 

The investigation will be conducted 
to determine whether any such viola- 
tion has been committed. Southern 
answered the ALPA complaint, filed in 
July, by stating it had used every reason- 
able effort to reach an agreement with 
ALPA. 
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WING Ti 

IPS 




FIX NICKS. Check metal propellers regularly for nicks 
and have them filed smooth as soon as possible. Nicks can 
develop into cracks, and cracks can result in the breaking 
of blades while in flight. 


CHARGE IT. With an Esso Credit Card, you can charge 
gasoline, oil, lubricants - plus tire and battery service, 
landing fees, overnight in-transit storage, and minor re- 
pairs. In addition, you can now charge Esso marine and 
automotive products with the same card. 


SET TIGHT. When checking the oil, make sure the dip stick 
is set in place securely. If it isn’t in tight, the stick can 
work loose and oil may spray over the plane, causing serious 
loss of oil and a hazardous flying condition. 


This convenience is yours at selected airports from coast 

provided by your dependable Esso Aviation Dealer, whose 
service is designed for your flying pleasure and safety. 

ESSO STANDARD, Division of Humble Oil & Refining Company 



Highways or Skyways .. .“ESSO RESEARCH works wonders wilh oil" 


BAC 107’s Future Hinges on Sales Study 



London —British Aircraft Corp.'s 
future decision to build its BAC 107 
short-haul jet transport will hinge on 
the company's current worldwide survey 
of probably the most lucrative com- 
mercial aircraft market still unsold. 

BAC is aiming at the Vickers Vis- 
count-Convair 440 replacement market 
plus a ncar-guarantce of a substantial 
order from the Royal Air Force for a 
communications and crew-training air- 
craft to replace its Vickers Varsities. 

Both BAC and A. V. Roc, Ltd., 
with its Model 771, are competing for 
orders that could total in the hundreds. 
Both companies have tackled the engi- 
neering problems with similar airframes 
and layouts and with identical Bristol 
Siddeley BS.75 turbofan engines, rear- 
mounted similar to the Sud Caravellc. 

Model 771 specifications are firm 
enough for Avro to begin its detail de- 
sign work (AW Sept. 5 p. 43). But 
BAC is selling a rough specification, 
expecting to refine it after ". . . we 
have taken everybody’s views on board." 
Selling Points 

Two major selling points are empha- 
sized by BAC: low first cost of the air- 

E ilane— about SI. 4 million— and calcu- 
ated scat-mile costs claimed better 
than those of the best propeller-driven 
short-haul transports. For a 1,200 stat.- 
mi. partial-payload route segment. BAC 
says the scat-mile cost would be 1.2 
cents, rising to 1.3 cents for a 200-mi. 
stage length. With full load of 55 
tourist-class passengers, design stage 
length is 500 mi. 

When BAC's teams report back, the 
company will make its decision whether 
or not to go ahead with commercial 
development, but a spokesman empha- 
sized that the decision would not de- 
pend on an initial batch of orders off 
the drawing board. 

Gross weight and dimensions of the 
BAC 107 are similar to those of the 
Convair 440. Current design figure for 
the 107 is 48,500 lb. gross weight. 
Over-all length is 87 ft. 11 in., and 
wingspan is 81 ft. 8 in. Wing area is 
825 sq. ft. 

Engine Data 

Engine data is also claimed to be 
impressive. The powerplants develop 
7,350 lb. static thrust each, and have 
a thrust-weight ratio of five. Static sca- 
level specific fuel consumption is 0.508 
lb./lb./hr. and cruising consumption is 
specified at 0.76 lb./lb./hr. 

Bristol Siddeley has designed the en- 
gine around a turbine system similar to 
that used in the company's Proteus 
turboprop, which now has a 2.400-hr. 
overhaul life, and a fan adapted from 


the first three stages of the Olympus 
turbojet. The engineers believe these 
choices will increase engine time-bc- 
twecn-overhaul rapidly. 

Engine compression ratio is 13:1, 
and the fan ratio is 1.75:1. 

Seating arrangement remains quite 
flexible at this stage: data available in 
London and New York to the airlines 
differs somewhat, and one brochure 
contradicts itself in the dimension of 
seat pitch. But one arrangement uses 
11 rows: four abreast for a first-class 
configuration of 44 passengers, and five 
abreast for tourist class with 55 passen- 
gers. This layout puts one row at each 
of the plane’s 12 in. x 17 in. elliptical 
windows. 

Standard Layout 

Passenger, freight and crew compart- 
ments are pressurized to 7 psi. The 
standard layout locates the galley, bag- 
gage holds and two toilets aft of the 
passenger cabin. 

Aerodvnamic differences between the 
BAC 107 and the Avro 771 center on 
the degree of wing sweep. BAC has 
traded cruise performance— at Mach 
0.75 instead of Avro’s Mach 0.82 
cruise— for short-field performance with- 
out leading-edge flaps. Sweepback of 
the BAC 107 wing is 20 deg. and its 
aspect ratio is eight, chosen to meet 
engine-out climb requirements. There 
is a simple high-lift flap system and no 
leading-edge devices. BAC claims an 
approach speed of 110 kt. at maximum 
landing weight. 

Structure and systems of the trans- 
port are conventional and manual 
controls arc used throughout. Wing 
features a continuous three-section 
torsion box structure with integral tank- 
age for 2,676 U. S. gal. of fuel, 

Basic concept of the BAC 107 dates 


back three years to a design study by 
Hunting-Percival. Then it was a 40-to 
48-passenger transport powered by a 
pair of Bristol Orpheus engines and 
weighing about 41.500 lb. When 
Hunting was absorbed into the BAC 
grouping, the design went along also, 
and was used for the BAC 107. 

Growth set in, and so did detail 
changes. The weight and capacity in- 
creased, the engines changed and grew 
in thrust, and the fuselage was wid- 
ened by a few inches to 10 ft. so that 
five-abreast seating could be installed. 
The horizontal tail was raised based on 
Vickers’ wind-tunnel work on the VC. 
10 transport and experience with the 
mid-position layout of the Valiant 

About all that remained was what one 
engineer called the "cutdown Cara- 
velle” layout. 

Airline Views 

Airline engineers questioned in the 
U.S. by Aviation Week agreed gen- 
erally that the size and performance of 
the two British contenders were ideal 
for American carriers with high-densitv 
short-haul route segments. One of them 
added that he wasn't convinced of the 
short-field capability of either type yet. 
and any choice he ever had to make 
would be influenced greatly by that per- 
formance factor. 

Biggest hazard to sales of either the 
BAC or the Avro design is the time lag 
between the presentations now being 
made by both companies and the de- 
livers- dates of the airplanes themselves 
if ordered. If the world's airlines jump 
at the design, the future is bright; if 
they delay for financial or other reasons, 
both BAC and Avro will find them- 
selves with tough competition by the 
time the field really opens up for sales. 
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ROLLS-ROYCE 
DART PROR-JETS 

have flown over 



IN NORTH AMERICA 

powering the 

FAIRCHILD F.27 
VICKERS VISCOUNT 
GRUMMAN GULFSTREAM 

Over 200 engines in service in business aircraft 




General Dynamics 
Writes Off Jet Cost 

New York— General Dynamics joins 
the ranks of other U. S. commercial jet 
transport producers with its decision to 
write off as of the third quarter the 
total anticipated charges against earn- 
ings of its Convair 880 and 600 pro- 
grams. 

The pre-tax write-off taken in the 
third quarter totals $96.5 million which 
includes: 

• Provision of $16.1 million for future 
research and development expenses. 
Technically this is not a write-off at all, 
but is similar to provisions made for 
future income taxes. It includes esti- 
mates for such costs as certification of 
the Convair 880-M and the Convair 
600. 

• Excess of $66.4 million in manufac- 
turing costs over proceeds from sales. 
Convair had been writing down these 
costs on the basis of orders it estimated 
it would receive, but the current write 
down is on the basis of the 94 airplanes 
actually sold. These 94 airplanes will 
thus be delivered on a breakeven basis, 
but any future orders will be on an 
inventory profit basis. 

• Write down to salvage value of used 
airplanes acquired in connection with 
sales of jet transports— totaling $14 
million. 

Included in the total are charges 
Convair is incurring while the Convair 
880s ordered by Howard Hughes for 
Trans World Airlines remain in in- 
ventory. 

General Dynamics’ objective in the 
write-off method was to ensure as much 
as possible that there would be no 
furtner charges against earnings to re- 
port on the programs, though there is 


no attempt to include provision for 
unforeseen costs that have cropped up 
repeatedly in the programs of other 
manufacturers. 

Like other manufacturers, Convair 
has found development and manufac- 
turing costs of the jet programs have 
significantly exceeded initial estimates 
(AW May 2, p. 177). Total pre-tax 
charges for the entire program for 


Convair amount to $221.5 million. 

As a result of the charges against 
earnings, General Dynamics will show 
a net loss of approximately $26 million 
for the nine months ending Sept. 30. 
With the costs thus charged off, the 
company expects a profitable fourth 
quarter, but directors cut the quarterly 
dividend from TO cents to 25 cents 
because of the deficit. 


Lear Backing Jet Executive Plane 

Zurich-Federal Aviation Agency officials are scheduled to arrive here on Oct. 11 
to work out details of FAA certification tests for a six- to seven-passenger twin-jet 
executive transport being financed largely by U. S. industrialist William P. Lear, Sr. 

Lear, who has organized a Swiss-Amcrican firm to market the aircraft in the U. S., 
plans first deliveries sometime in 1963 at a retail cost of $250,000. 

Wind tunnel tests on the aircraft have been completed and Lear hopes to roll out 
the first prototype by December, 1961. The new company that will handle markeb'ng 
in the U. S. has been named the Swiss American Aviation Corp. and is incorporated 
in Delaware. 

The aircraft, designated the SAAC 23, is being designed for a cruising speed of 
535 mph. at 30,000 ft., with a range of 1,300 mi. against a 60 mi. headwind plus 
45 min. holding time over the terminal field. 

The aircraft is to be powered by cither two General Electric 2,450 lb. thrust J85 
engines derated to approximately 2,000 lb. thrust each or two 1.700 lb. thrust 
Continental J69 turbojets and is being designed to operate from 2,500-ft runways. 
Original design was evolved by a team under Dr. Hans Studcr. Studer, formerly 
of the Swiss aviarion firm Flug-und Fahrzcugwcrke A. G., is now a member of the 
board and delegate for the technical management of Aviation Development, Inc., a 
new company incorporated here as essentially the Swiss arm of Swiss American 

A low-wing design, the SAAC 23 will have a fuselage length of approximately 
37 ft. and a wing span of about 35 ft, under present plans. Powerplants will be 
mounted one on cither side near the rear of the fuselage. 

Lear, board chairman of Lear, Inc., plans to subcontract the airframe production 
with several European manufacturers, then ship the airframe to the United States 
where individual distributors will be responsible for installation of engines and some 
instrumentation as well as interior decoration. This plan eliminates the cost of 
shipping powerplants and instrumentation from the United States to Switzerland 
and then back to the U. S. in a completed aircraft. Two prototypes, however, will 
be assembled in Switzerland by Flug-und Falirzcugwcrkc for flight test and FAA 
certification. 
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Architects' Competition 
Produces Varied Designs 
For Terminal at Idlewild 


Five approaches to designing a “union terminal” to accommo- 
date airlines without their own New York International Airport 
terminals were submitted by architects in a recent Port of New 
York Authority competition. Winning design (right) is by I. M. 
Pci. Contest was only to select the architect; final design may 
differ from that pictured. Entrants in addition to Pei were Arvin 
Shaw of Carson and Lundin (above. left); B. Sumner Gruzen of 
Kelly and Gruzen (above, right): Philip Johnson (below, left); 
and Morris Kctchum, Jr., of Kctclnnn and Sharp. Specifications 
for a building on a 22-acrc site included 12 gate positions, mini- 
niuin 60,000 sq. ft. of waiting room space, 12,000 sq. ft. of bag- 
gage claim area, 1,100 ft. of ticket counter. Winning design calls 
for a 600-ft.-long rectangular building. Probable cost; over S9 
million. Construction may begin next year. 
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J Within seconds after detecting an enemy submarine, a ship* 
* board computer automatically charts the sub's course, range 
and speed - , . then aims the missile launcher. Upon com- 
mand, a rocket-propelled ballistic missile is fired. 


The missile follows a ballistic trajectory, shedding its rocket 
motor and airframe before water entry. When the payload 
is a torpedo, a parachute blossoms in flight to slow the 
missile’s plunge into waters near the target. 


SO 



3. After hitting the water, the ASROC torpedo becomes act!- 
" vated by the energizing of a sea-water battery. Then, the 
missile begins an acoustical homing search from which it 
locks onto its target and pursues it to destruction. 


Swift and precise 
sequential control of 
Honeywell’s ASROC 
provides the first 
long-range anti- 
submarine weapon 


From initial sonar detection through 
firing and ultimate target contact, ASROC's 
automatic system delivers an unerringly 
destructive missile from thousands of 
yards away — all in a matter of seconds! 

Development of ASROC started with an idea and tens of 
thousands of unanswered questions. Hoping to find the 
answers, the Bureau of Naval Weapons gave Honeywell, 
as prime contractor, the responsibility of designing, de- 
veloping, testing and producing the entire system under 
technical direction of the Naval Ordnance Test Station. 

The ASROC concept was based on present knowledge 
at the time the program was initiated, but it remained for 
exhaustive test programs, carried out by the Navy-Honey- 
well team, to develop ASROC from idea to hardware. 

Early in the program, prototype missiles were test fired 
statically and from moving platforms at the Naval Ord- 
nance Test Station to obtain aerodynamic research infor- 
mation. Engineers measured, recorded and computed 
items and distances for thrust termination, airframe sep- 
aration and payload impacts. 

Hydroballistic information was obtained from dummy 
payloads fired into the water from a test stand and dropped 
from airplanes into a hydrophone range. Calculations on 
trajectory, hydrodynamic stability and depth-time ratios 
contributed to design. Throughout the development pro- 
gram, more than 200 test firings were conducted. 

The result is an integrated weapon system consisting 
of an underwater sonar detection device, an electronic 
digital fire-control computer, a missile launcher, the 
ASROC missiles and all necessary training equipment. 

The facilities of 14 Honeywell divisions are available for 
development of any complex control problems of missile 
or aircraft systems and components. If you have a prob- 
lem in the design of systems or components, call or write: 
Honeywell, Military Products Group, Minneapolis S. 
Minn. In Canada, write: Honeywell Controls, Limited, 
Vanderhoof Avenue, Leaside, Toronto 17, Canada. 

Honeywell 
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SHORTLINES 


AIRLINE OBSERVER 

► Lockheed Aircraft Sendee and Douglas Aircraft Co. competition to convert 
Douglas DC-7s to freighter configuration rapidly is developing into a full- 
fledged sales battle. Riddle Airways is the latest customer to feel the impact 
of this stiff competition. Holding an option to acquire up to seven D07Cs 
from General Aircraft and Leasing Division of General Dynamics. Riddle 
is shopping both Lockheed and Douglas before placing its 5250,000 per 
aircraft order. 

► Riddle Airlines will increase its purchase of five AW 650 Argosy air- 
freighters from Armstrong-Whitworth Aircraft by two airplanes. First 
aircraft is slated for delivery late this month or early in November. 

► Eastern Air Lines is showing serious interest in the Boeing 727— proposed 
transport powered by three aft-mounted turbofan engines. Two engines are 
being considered: AR 965, Allison-built version of Rolls-Royce RB-163 
bypass engine, and Pratt & Whitney JT8D-1, turbofan version of J52. 

►Federal Aviation Agency is considering revision of its current monthly 
flight time limitations for air crews. Recent talks with airlines have centered 
about the greater hours permitted international flights compared with 
domestic operations. Purpose is to sec if any change is needed in present 
rule which permits 1 00 hr. a month for a domestic crew of two pilots and 
a third crew member, compared with 120 hr. for the same crew on foreign 
flights. 

► Czechoslovakia has protested International Civil Aviation Organization 
decision to adopt VOR/DME air navigation system as a universal standard. 
Although Czechoslovakia is a member of ICAO, the country cannot buy the 
equipment because the system is used by NATO and is thus banned from 
export to Communist bloc countries. 

► International Air Transport Assn, will continue its fight to ban the use 
of credit cards, other than Universal Air Travel Plan cards or airline cards, 
from international air travel. Civil Aeronautics Board recently disapproved 
an IATA resolution prohibiting the use of outside credit cards. To discourage 
the spread of outside credit facilities, IATA has now submitted for CAB 
approval a modified resolution which stipulates that no fee or commission 
should be paid to outside credit organizations on credit for air travel sold. 
Modification, if approved, would automatically eliminate such large credit 
card groups as Diners' Club, American Express or Hilton Carte Blanche 
from entering international air travel field, since they charge a fee for each 
credit transaction. 

► Japanese Transportation Ministry has received government approval to 
expedite bilateral talks with Britain^ West Germany and Italy as a first step 
toward extending Japan Air Lines routes to London through Europe. Talks 
with the British began late last month. Once European routes are estab- 
lished, Japanese will open negotiations with the U.S. for operating rights 
into New York. 

► Plans to market the Dassault Communautc twin-turboprop executive 
transport in the U.S. and Canada will be developed by a group of U.S. 
businessmen (AW June 27. p. 94). Canadair also has expressed some interest 
in building the 6-8 passenger aircraft under license. 

► Red China has started a new civil airline that links Shenyang, capital of 
Liaoning Province, and Chaoyang, a rapidly growing city in western 
Liaoning. The provincial airline operates a Chinese-built An-2 type transport 
over the route on a regular three times weekly service. 

► KLM will join Scandinavian Airlines System and Sw'issair in the pool 
agreement originally established by the latter two carriers. 

► South American governments are scheduled to meet Oct. 24 in Monti- 
vedeo hi another attempt to stabilize rates and fares on South American 
routes. Regional capacity restrictions, now imposed on foreign carriers by 
some governments, arc also included on the agenda. 


► Aeroflot, the Soviet state airline, has 
established its eighth college-level train- 
ing institute at Riga, Latvia. The new 
school will train about 450 engineers 
annually. 

► Air Traffic Control Assn, will explore 
the prospects of forming an interna- 
tional federation of air traffic control 
associations when it meets in San Fran- 
cisco Oct. 3-5 for its annual conven- 
tion. Agenda includes an “international 
air traffic control conference," and 
ATCA invitations have been accepted 
by 22 nations. 

► Air Transport Assn, reports scheduled 
helicopter service in Chicago, Los An- 
geles and New York posted a 44.4% 
gain in revenue passenger miles during 
the first seven months of 1960 over the 
same period in 1959. Total passenger 
miles were 5,606,000 this year, com- 
pared with 3,883,000 last year. The 
three helicopter carriers carried 290,000 
passengers in the seven month period 
this year, compared with 185,000 in 
1959, a gain of 56.8%. 

► Continental Air Lines has received 
Federal Aviation Agency approval to 
increase time between overhaul on its 
Pratt & Whitncv JT3 turbojet engines 
from 1,200 hr. to 1,400 hr. Several 
other airlines have received approval for 
time between overhauls of 1,300 hr. 
Continental also has just completed 
5,000 hr. overhauls of two of its Boeing 
707 turbojet airliners. 

► Japan Air Lines is scheduling inaugu- 
ral Seattle-Tokyo-Hong Kong Douglas 
DC-8 turbojet service via the Great 
Circle route for Nov. 1 , subject to Japa- 
nese government approval. 

► Northeast Airlines carried 1,374,900 
passengers over its routes during the 
year ending Aug. 31, a 16.9% increase 
over the same period last year. The 
carrier flew over 553,114,000 revenue 
passenger miles in the same period. 

► Trans World Airlines has established 
a Military Transportation Department 
to coordinate all TWA activities re- 
lating to military passenger transporta- 
tion and contract cargo work for the 
U. S. government. 

► United Air Lines carried 1,350,000 
passengers in its fleet of Douglas DC-8s 
and Boeing 720 airliners during its first 
year of turbojet operations, which ended 
Sept. 17. Tire airline said that it flew 
1,875,000,000 revenue passenger miles 
during this period and that turbojets 
now account for more than half of its 
daily airlift. 
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The finest medium range jetliner the world over 

Caravelle VI R Direct Operating Cost 


Profit 

maker 

even 

on low 

density 

routes 


Caravelle can make profits 3 
with one-third fewer passen- i 
gers than any other jet at 500 h 
statute miles. And whether 5 
the route is short or medium <0 
range, if the passenger poten- £ 
tial is low, Caravelle’s profit- « 
making potential is out- 3 
standing. o 

These economy factors are 0 
illustrated in the charts on 
the right, which are based on 
ATA cost formulae. 

Caravelle’s additional 
advantage is that it can get 
in and out of airports that 
serve low traffic areas. It has - 
the shortest runway require- m 
ments of any jetliner. 3 

Caravelle has established £ 
an outstanding reputation in ” 
regularly scheduled airline 2 
service in Europe. It will a: 
begin service in the United “• 
States in 1961. % 




Designed, and built 
by SUD AVIATION 


RANGE (STATUTE MILES) 




Sold and serviced 

by DOUGLAS AIRCRAFT 




SPACE TECHNOLOGY 



Anti-Satellite Techniques Investigated 


Washington— Mounting concern over 
the development of reconnaissance sat- 
ellites or even armed nuclear bombard- 
ment satellites is causing major space 
technology companies to take an early 
hard look at methods of detecting, 
tracking, intercepting and finally de- 
stroying potentially hostile satellites. 

In the belief that such an anti-satel- 
lite capability inevitably must be ac- 
quired. many companies have been in- 
vestigating problems associated with de- 
fense against satellites for some time. 
One ambitious plan, conceived jointly 
by Hughes and the California Division 
of Lockheed, spells out in detail a satel- 
lite rendezvous vehicle, originally in- 
tended as a space ferry to service 
manned space stations. The Hughes 
Lockheed effort, like many others, is 
internally funded and rather modest in 
size although a few have or have had 
limited government funding. 

First major step in military support 
of programs expected to evolve from 
these early studies, however, probably 
will be the award of Project Saint, a 
program intended to provide the capa- 


bility necessary for rendezvousing with, 
inspecting and possibly destroying satel- 
lites (AW Sept. 26. p. 30). the hand- 
ful of previous small military studies 
have probed possible rendezvous ve- 
hicle designs, detection and tracking of 
satellites, dcstruct mechanisms, etc. 

Among other companies known to 
have actively investigated the anti-satel- 
lite area are General Klcctric, Auto- 
neties, RCA. Convair. Boeing. Aerojet. 
Westinghousc and ACI' Industries. 

One obstacle, aside from the sizable 
technical hurdles blocking the develop- 
ment of a rounded defense against 
sophisticated satellite systems, is a 
major political issue involving the rela- 
tions between nations in outer space. 
International law docs not govern con- 
duct of nations in space. Consequently, 
some industry sources speculate, the 
cold war could spill over into a very 
hot war in outer space— with each na- 
tion attacking the other’s satellites 
without actually precipitating armed 
conflict between themselves on earth. 
Short of this, there might be furtive 
efforts by either side to make foreign 


satellites passive by simulating destruc- 
tive natural phenomena in space. Thus, 

his satellites were enemy-attacked. 

Certainly, these sources insist, no ma- 
jor power would tolerate a potential 
enemy building nuclear weapon capa- 
bility into a radio-command satellite 
system. It is even questionable, they 
say, whether the Russians would long 
permit the Iron Curtain to be pried 
opai by an effective, high-resolution re- 
connaissance system without retaliating 
against the offending satellites. The 
Russians themselves may acquire the 
ability to intercept multiple-pass ve- 
hicles— reconnaissance, early-warning and 
communications satellites— by 1963 

(AW Sept. 12. p. 23). 

Prominent in anti-satellite thinking 
is the design of vehicles to rendezvous 
with and inspect an unknown satellite. 
Intercept vehicle schemes being con- 
sidered are projected on the basis of 
contemporary technical capabilities, or 
those expected over the next 5-10 years. 
One plan, conceived by Westinghousc. 
calls for a rendezvous satellite, equipped 
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rn'tli radar for target seeking, which 
can either be launched with immediate 
intercept intentions or put into a “park- 
ing orbit,” ready for command to in- 
tercept. The Westinghouse vehicle 
would incorporate inspection capabili- 
ties in the form of television, infrared 
and other radiation sensors. 

The Hughcs/Lockhced plan, which 
is pushing the state of the art by years, 
has been the subject since the summer 
of 1958 of a cooperative study by 
Hughes and Lockheed. Initially con- 
ceived as a method of supplying, re- 
equipping or exchanging personnel with 
manned space stations, the system con- 
cept was extended to include ability to 
rendezvous with a foreign satellite. The 
system is viewed as an expression of 
technological development in 1965, 
The Hughes/Lockheed plan envisages a 
manned, recoverable and reusable space 
vehicle capable of operating with vary- 
ing payloads at orbits from 100 to 
1.000 mi. above earth for periods not 
exceeding 24-hr. Original plans call 
for the preparation of a mockup of a 
small test vehicle sometime in 1961. 
Vehicle Design 

The Hughcs/Lockhced vehicle as 
proposed will be able to transport a 
pilot plus 1 ,000 lb. of payload or three 
passengers to altitudes up to 1.000 mi. 
above the earth or proportionally greater 
payloads to lower altitude orbits. Pay- 
load of 14.000 lb., for example, might 
be placed in a lower. 300-mi. orbit. 

The vehicle will be a folding arrow 
wing or notched delta configuration 
with aft portions of the wings capable 
of being folded back over skewed hinge 
lines onto forward portions into an 
arrowhead shape for launching with a 
conventional ICBM booster. After in- 
jection into orbit, the wings would 
unfold, giving the vehicle an arrow- 
wing form. Maximum weight at injec- 
tion into orbit is calculated at 22,700 
lb., and atmospheric entry weight is 
about 15.000 lb. 

Folding capability, a Hughes Lock- 
heed studv indicates, permits halving 
the configuration area for launching, 
thereby cutting destabilizing effects on 
the booster, and provides symmetrical 
loading to the booster and additional 
braa'ng for the lifting surface so it can 
withstand launching airloads greater 
than those at re-entry. 

A few of the important features of 
the vehicle are: 

• Length— 78 ft. 4 in. 

• Wing span-44 ft. 2 in. 

• Wing area-1.000 sq. ft. 

• Drag rudder area per sidc-1 5 sq. ft. 

• Elcvon area per side— 85 sq. ft. 

• Mean aerodynamic chord-29. S ft. 

• Landing gear-retractable nose wheel 
and two retractable tail skids. 

• Distance from top of center-mounted 


capsule to bottom of extended nose 
wheel— 13 ft. 2 in. 

Rendezvous with a friendly satellite in 
an orbit of about 300-mi. height can be 
achieved in two vehicle orbits and 
would require about 3 to 4 hr., accord- 
ing to Hughes Lockheed ealailations. 
The vehicle can be launched in folded 
form from a three stage booster using 
ICBM launching techniques and guid- 
ance system. Orbit height would be 
determined by the guidance program. 
Throughout the launch phase neither 
the pilot nor the passengers take an 
active part in the operation except to 
actuate escape mechanisms if necessary. 

The booster can inject the vehicle 
into orbit within 2 deg. of the desired 
orbit height and within 20 mi. of the 
target along orbit. The vehicle's wings 
unfold, and desired attitude can be 
achieved by an automatic control sys- 
tem or by the pilot. The target can 
then be located by a retractable search 
and ranging optical device and the 
vehicle maneuvered within 500 ft. of it 
by a maneuvering engine. Closer con- 
tact can be effected by a combination 
of visual observation arid use of a trans- 
lational and attitude space control sys- 

If actual physical contact is made be- 
tween the vehicle and a satellite, the 
former can be separated from the latter 
bv a reaction control system and ori- 
ented to proper attitude for firing of a 


retro impulse prodded by the maneuv- 
ering engine. This impulse starts an 
elliptical transfer orbit which has a 
perigee located within the atmosphere 
and it also fixes the re-entry angle. 

For rendezvous with a foreign satel- 
lite. the vehicle might lie injected into 
a coplanetary orbit several hundred miles 
different from that of the target satel- 
lite and kept there awaiting suitable 
time for transfer. The vehicle would 
re-enter the atmosphere at a flight path 
angle of about 1 deg. below local hori- 
zontal and at an angle of attack of 
about 45 deg. An automatic flight con- 
trol system (AW May 16. p. 66), em- 
ploying a rate of change of skin tem- 
perature feedback loop, controls the 
flight path of the vehicle to minimize 
structural temperature. After the vehi- 
cle passes the critical heat path, the 
temperature control loop is disengaged 
and the vehicle is guided toward a de- 
sired landing location by its navigation 
system. Navigation inputs continue 
throughout glide and deceleration until 
the vehicle approaches the landing area 
at subsonic speeds. Landing can then 
be accomplished at an 80-kt. touchdown 
speed. 

Other Characteristics 

Other characteristics of the vehicle 
include: 

• Structure— Heaviest loads on the 
structure, according to the joint study, 



POSSIBLE flight path of Hughcs/Lockhecd space vehicle for rendezvous with friendly 
vehicle in space is detailed above. 
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2-week delivery of Cubic AGAVE for shipboard use 
steps up Atlantic Missile Range tracking 


Faster, more accurate location of 1CBM nosccones 
as they re-enter the earth's atmosphere and rush 
toward impact areas in the South Atlantic will now 
be possible with a new Cubic AGAVE installation. 
The system was ready for shipment only two weeks 
after the initial order was placed. Speed like this 
typifies Cubic's versatility and flexibility to meet fast 
changing missile range instrumentation requirements. 

This new AGAVE is already installed aboard the 
American Mariner, a range instrumentation ship 
operated by RCA. AGAVE (Automatic Gimballcd- 
Antenna Vectoring Equipment) is an automatic 
tracking antenna system that operates in the 225-mc 
to 300-mc band. Continuous-wave correlation detec- 
tion, and the 18-db gain of the antenna array, permit 
reliable tracking over long ranges. 

AGAVE’s wide 20“ antenna beamwidth can locate 


the target with only crude initial pointing or coarse 
scanning. Once the signal is acquired, the automatic 
tracking feature maintains the antenna boresight on 
target. After lock-on, azimuth and elevation data can 
be fed from AGAVE to narrow-beam antennas or 
optical devices to enable them to find and stay on the 
target as it hurtles across the sky. 

Write for a free booklet on AGAVE, to Dept. 
AW-4. Cubic Corporation, San Diego 1 1 , California. 


cubic 


56 


Anli- Satellite Kill Mechanisms 


Once a foreign satellite ii 
techniques for frustrating, r 
problem is less difficult for 
flight paths than thev would 


located and h 
aking it passiv 
tiplc-pass : 


lying it 


:. The 


flight paths. Kill methods which 
multiple-path snooping satellites, for example, include 
• Paint spray— Camera lenses could be sprayed wf 


ight be employed against 
ith paint thereby frustrating 
my of these 


i its path to pit i 


• Fields— Satellite might be subjected t ppl g eff 
fields. 

• Radiation effects— Satellite might be exposed to rate 

• Projectiles, blast, etc.— Projectiles might be fired t 

• Particle beams— Beams of protons, electrons, plasma 
discharges might be used effectively against satellites. 

Some of these mechanisms require greater precision 
RF beams and plasma, would require interceptor veliic 


a lenses 
:s and focused on 

Fects from nuclear 




silent at all times except during linc-nf-sight 
the coordination of bombardment satellites. 1 
oons might require human ins|icction. 


in use than others; some, like 
clc to be close to the satellite 
ind cloud, might be deposited 
’ to locate, track and destroy 

s an opponent could then be 

systems may be expected to 
liite might, for example, be 


r during the launch phase when 


the vehicle is in the folded configura- 
tion and when structural temperatures 
are low. On the other hand, extreme 
atmospheric re-entrv temperatures oc- 
cur at low load values. Rene 41 metal, 
a nickel-base alloy, or its equivalent, 
is the proposed structural material ex- 
cept for the stagnation point area where 
a material capable of resisting higher 
temperatures is needed. In this case, 
alloyed molybdenum (0.45 titanium), 
a heavier material, can be employed or 
other cooling methods might be pro- 
vided. A truss-type structure is pro- 
posed for supporting the sandwich 
panels on the lifting surface. This 
results in a lifting surface weight of less 
than 2 psf. Propellant tanks form an 
integral part of the structure. The pas- 
senger control capsule, constructed of 
an aluminum inner shell and a steel 
outer shell (to resist corrosion and 
tearing) is shielded from extreme tem- 
peratures by the lifting surface. 

• Propulsion-Thrust will be provided 
by a throttleable rocket engine (1,000 
to 7,500 lb. thrust) burning high-con- 
centration hydrogen peroxide and JP-4. 


Considerations in selecting hydrogen 
peroxide as an oxidizer include its stor- 
able nature, applicability either as a 
monopropellant or oxidizer, absence 
of toxicity, useful products of combus- 
tion and possible use in an auxiliary 
power-generating system. Situated in 
the V of the wing trailing edge, the 
maneuvering engine can be folded out 
of the way of the third-stage booster or 
so aligned that the thrust axis passes 
through the vehicle’s center of gravity. 
This engine is the source of thrust for 
correcting navigation errors, orbit trans- 
fer and lift/drag improvement and con- 
trol during landing. 

• Power— A hydrogen peroxide turbo- 
generator pump provides the necessary 
auxiliary electric and hydraulic power 
for the mission. Turbine exhaust can 
be condensed in a heat exchanger to 
supply water for use as a cooling agent 
and free oxygen for the life support 
system. Reaction controls are also 
powered by hydrogen peroxide, so only 
a single oxidizer is necessary for reac- 
tion control, life support, auxiliary 
power and basic propulsion systems. 

• Capsule— Pilot and possible passengers 
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HIGH 

on every 
chart: 

rene4 

most 

dependable alloy 
in use today 
in the 

1200“- 1800° F 
range 


In all ways, Rene 41 is a remarkable alloy. No other 
. high-temperature alloy used in production today 
equals its tensile strength. In other properties, too. 
Rend 41 is far ahead of the field. 

Also important, this nickel-base, vacuum-melted 
alloy is easy to work with. It’s readily formable by 
drawing, bending, spinning — welds to similar or 
dissimilar materials. 

Cannon-Muskegon offers Rene 41 in standard 
36”x 9" sheets .015" to .125" thick, in smaller sizes 
down to .010", in bar stock up to 3" in diameter . , . 
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can be accommodated physically as fol- 
lows: pilot, along with controls and 
extendable optical viewing system can 
be located in the forward end of the 
capsule; passengers can be seated in the 
aft end of the capsule. Occupants can 
exit or enter through an airlock in the 
center of the 672-cu. ft. capsule. Oc- 
cupants can be equipped with personal 
parachutes and in an emergency ejected 
along with lightweight scats through 
frangible patches in the capsule. Make- 
up oxvgen can be recovered from the 
exhaust of the auxiliary power unit and 
the cabin atmosphere conditioned by 
filters, absorbers, and a water boiler 
system. Stored oxygen would be avail- 
able if required. A self-sealing inter- 
liner for the capsule is under consider- 

• Navigation/guidance— Proposed guid- 
ance system would be inertial employ- 
ing stable platform and digital com- 
puter. The system would compute and 
display to the pilot his position on a 
moving strip map of the earth or the 
stars. The pilot can determine his 
position visually with a viewing device 
and can superimpose this data on the 
strip map. By matching the two dis- 
plays, he can locate his position and 
insert corrections into the computer 
thereby eliminating errors accumulated 
in the components and navigation sys- 
tem. Corrections supplied from ground- 
tracking data can also be inserted. For 
the rendezvous maneuver an optical 
tracking system which can provide 
range, azimuth and elevation data for 
the computer is being discussed. The 
computer then displays required ma- 
neuver for rendezvous. Provisions are 
incorporated in the navigation and guid- 
ance systems to accept automatic pro- 
gram sequences as commanded by 
ground data link, thereby permitting re- 
covery of the pilot in the event of his 
incapacitation. 

• Controls— Two control systems will 
consist of one using reaction control 
jets and inertial wheels driven by elec- 
tric motors and another using conven- 
tional aerodynamic control surfaces. 
The former system will be employed in 
space operation while the latter is in- 
tended for atmospheric operations. The 
space attitude and control system which 
uses 12 reaction jets and three inertial 
wheels can orient the vehicle to any 
desired attitude, can maintain that al- 
titude and then translate to another. 
Pure translation for maneuvering is em- 
ployed in side and vertical axis. Simula- 
tion experiments indicate that the space 
control system is well suited to pilot 
control. A velocity type of control simi- 
lar to those used in conventional air- 
craft is proposed. A manual emergency 
system bypassing all electronic equip- 
ment is used to provide acceleration 
type of control. Re-entry into the at- 
mosphere presents the most difficult 
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Strain gages? 


which accurate measurements can be made with ease. The illustration, 

It's quite likely that your lab is already equipped with one or more 
Tektronix Plug-In Oscilloscopes. If so, the only additional expenditure 
will be the price of a Tektronix Type 0 Plug-In Unit— S300 f.o.b. factory. 

The Type Q Unit plugs directly into these oscilloscopes: Tektronix Types 
531, 531 A, 531, 533, 535, 535A, 536 ( for X-Y plots), 541, 541 A, 543, 545, 
545 A, 551 and 555 ( dual beam), and all their rack-mounting versions, It can 
also be used in the Type 81 Plug-In Adapter with both the Type 581 and 
Type 585, and in the Tektronix 127 Preamplifier Power Supply with any 
standard laboratory oscilloscope and many other readout devices. 

Maximum sensitivity of the Type 0 is 10 microstrain/divlsion when used 


Tektronix, Inc. 


lei TEKTRONIX 
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RUSHING TO A RADAR’S RESCUE 


Lockheed Electronics engineers - anywhere 
-service every make 
of electronic equipment 


A ship’s “eyesight" needs immediate attention— a 
Lockheed Electronics service engineer swings aboard 
on a breeches buoy to make on-the-spot adjust- 
ments that keep critical electronic systems at peak 
performance. 

Another LEC service engineer may be installing 
telemetry equipment at a missile base; while still 
another, ten miles up in the stratosphere, evaluates 
a jet bomber’s ECM system. 

These LEC experts are qualified to install, test, 
modify right in the field, evaluate and maintain any 
equipment— made by any manufacturer. 

Lockheed Electronics’ highly trained specialists rep- 
resent a new concept in service engineering. An 


unusually large proportion hold advanced degrees, 
and LEC's Engineering Services Division keeps 
them all constantly abreast of the latest advances in 
the state of the electronics art. 

If you want men with the right skills and full knowl- 
edge of your electronic problem, call on Lockheed 
Electronics, Engineering Services Division. 

CAPABILITIES - ENGINEERING SERVICES DIVISION 

Maintenance engineering 
Range instrumentation and operation 
Equipment modification • Installation engineering 
Training programs, manuals and materials 
Field evaluation • Reliability studies 



MINDING THE FUTURE 

LOCKHEED ELECTRONICS 

COMPANY 

ENGINEERING SERVICES DIVISION, METUCHEN, N. J. 


OTHER LEC DIVISIONS: military systems / stavid • information technology • avionics a 

ENGINEERS AND SCIENTISTS: For unique position advancement opportunities, 


I INDUSTRIAL PRODUCTS. 





NOW, FROM DELCO RADIO, A COMPLETE LINE OF SMALL, HIGH-POWER TRANSISTORS! 
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problem of flight path and temperature 
control. The automatic control system 
employing feedback of rate of change 
of stagnation temperature into the 
elevon was developed for this purpose. 

• Communications — All communica- 
tions needs probably can be satisfied 
by existing equipments. Where pos- 
sible duplicate equipments will be in- 
cluded. The principal development ef- 
fort will be devoted to an atmospheric 
re-entry communications system. Equip- 
ments to be included with vehicle will 
comprise voice communications, telem- 
etry, tracking and command link dur- 
ing orbit, re-entry, descent and landing, 
communications between space station 
and space workers (where the vehicle 
is employed with space station). 

Transit Tests Confirm 
Accuracy Predictions 

Washington— Measurement made on 
experimental navigation satellites Tran- 
sit IB and 2A show positional errors 
of 0.5 to 0.6 naut. mi., confirming that 
an operational navigation satellite sys- 
tem can provide earlier predicted ac- 
curacies of one-half mile by 1962, per- 
haps as little as 0.1 naut. mi. later. 

Results of Transit satellite experi- 
ments were reported here at the Na- 
tional Symposium on Space Electronics 
and Telemetry by William H. Guier 
of Applied Physics Laboratory (APL), 
Johns Hopkins University. The lab- 
oratory developed the Transit satellites 
under sponsorship of Navy and Ad- 
vanced Research Projects Agency. 

Transit 2A, launched June 21, is still 
transmitting, but Transit IB. launched 
Apr. 15 (AW Apr. 18. p. 29), lost its 
radio voice on July 1 1 because of a fail- 
ure in its power supply. 

Gnier cited several improvements 
which "will certainly guarantee meet- 
ing the one-half nautical mile accuracy 
requirement bv 1962.” These include: 

• Extension of the network of ground 
tracking stations, presently limited 
largely to the U. S„ Canada and Eng- 
land. to prov ide global coverage should 
greatly improve accuracy of determin- 
ing satellite orbital parameters. 

• Accurate timing reference, which 
must now be provided on a day-bv-day 
basis to synchronize tracking stations, 
will be supplied by tire satellite itself 
when the operational models become 

Guier also said that APL has only 
recently reached the point where initial 
operational problems involved in the 
transit experiments are under sufficient 
control to start a serious search for con- 
sistent biasing error in the over-all sys- 
tem. An important aid in this search 
is the accurate optical sighting data 
provided bv the Smithsonian Astro- 
physical Observatory, lie added. 



small and fine pitch gears 
for precision equipment 


No matter how fine your gear requirements — Perkins can solve your 
problems. Perkins unique custom-gear engineering service, available to 
your engineering staff prior to the blueprint stage, will . . . eliminate 
production headaches . . . cut excessive costs. This service — recognized 
by leaders in the radar, electronic and missile fields, and backed by 52 
years of custom gear experience — assures the precision quality needed to 
guarantee trouble-free operation. Don't gamble with gear performance 
. . Perkins skilled personnel, 
together with modern up-to- 
date equipment guarantees 
fast delivery on prototypes 
ir production runs. Call or 
vrite Perkins for complete 
information on custom-gear 
engineering and a quotation 
on your requirements. Then 
judge for yourself. 
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NOW. . . the reliability and economy of 
assured In any hose shop with 


swaged-flttlng hose assemblies can be 
the Resistoflex Portable Swaging Tool! 


Now it is possible to make “factory-quality’' Fluoroflex'-T 
hose assemblies with swaged fittings in any hose shop. The 
simple, dependable field swaging fool developed by 
Resistoflex eliminates the need for stocking large inven- 
tories of hose assemblies, permits easier scheduling of 
overhaul and repair requirements with lines made-to- 
order. Expensive fittings can be salvaged — only the socket 
need be sacrificed — and the repaired assembly can be 
reused with complete assurance of full, specified per- 
formance. 

Always-correct assemblies are assured with positive oper- 


ating stops built into the swaging tool. The Resistoflex 
Field Swager, therefore, can be used with a minimum 
of training to produce finished lines with the same reli- 
ability as factory-assembled products. 

Fluoroflex-T, the superior Teflon® hose, is non-aging, 
has unlimited shelf and service life. Qualifies for service 
at all temperatures from -65°to +450°F. The Resistoflex 
Swaged Fitting was first introduced with the original 
fluorocarbon hose in 1953. Its reputation for reliability 
stands unchallenged, with millions of assemblies in service 
and never a blowoff on record. 


More and more airline and commercial operations arc 
investigating the advantages of Fluoroflex-T hose assem- 
blies and the reliability and economies offered by the 
Resistoflex portable held tool. 

Whenever overhaul, repair or maintenance problems 
arc found in fuel, hydraulic, lubrication, water injection, 
oxygen or other special service lines, Fluoroflex-T assem- 
blies with swaged fittings can usually provide a permanent 
“fix.” To assure trouble-free operations, specify Fluoro- 
flex-T for original equipment, retrofit and repair. Write 
for complete information today. 


RESISTOFLEX 

CORPORATION 


COMPONENTS FOR HIGH-TEMPERATURE AND CORROSIVE SERVICES 



*Ttflon Is Du Pom's limit mark for TFEfluorotarbon rains. 
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has easily read 50 mm wide, 
rectangular coordinate channels 



THIS NEW 

2-CHANNEL 
DIRECT WRITER... 


Recorder 


Series plug-in 
channel 


'-'ompactnoss and versatility without loss in perform- 
ance is the design concept for this new 2-Channel 
Direct-Writer from Sanborn. The Model 297 provides 
two complete recording channels in only 10 Vi" of panel 
space, making it extremely useful as a monitoring 
recorder — integrated with large instrumentation set- 
ups in data processing installations, test stands and 
similar applications. In its own portable case, the Model 
297 will be equally useful in laboratories and field applica- 
tions as a bench-top instrument. 

Preamplifiers are "850” Series plug-in interchangeable 
units, available in Carrier, DC Coupling, Phase Sensi- 
tive Demodulator, and Low Level types. They may be 
used in any combination, one for each channel. An in- 
ternal MOPA for carrier and chopper excitation is also 
available. 

The basic recorder assembly houses a preamplifier 
power supply, transistorized power-amplifier power 
supply, and two transistorized current-feedback power 
amplifiers with built-in electrical limiters that provide 
damping at all times. The entire unit has built-in 



The recording mechanism has rugged, enclosed gal- 
vanometers with velocity feedback damping ... 4 
different chart speeds selected by push buttons . . . 
timer/marker stylus with 1 second timer . . . approxi- 
mately 6 inches of visible chart with immediately visible 
traces made by heated stylus. The electrical and me- 
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AVIONICS 


USAF Meeting Stirs Bionics Interest 


By Philip J. Klass 

Dayton. Ohio— Nearly 700 persons 
with great diversity of scientific back- 
grounds, ranging front psychiatry to 
mathematics, from electronics to bi- 
ology, from philosophy to bio-chemis- 
try, turned out for the first symposium 
on bionics— the science of systems that 
are life-like in function. 

Attendance at the symposium, 
sponsored by Wright Air Development 
Division, was more than double 
WADD’s estimate when it scheduled 
the conference. 

Objective of the symposium was to 
bring together both physical and bi- 
ological scientists for mutual exposure 
to the other’s problems, knowledge 
and techniques and to break down 
informational barriers that have sepa- 
rated them. 

Air Research and Development Com- 
mand’s commander. Lt. Gen Bernard 
A. Schriever, told the group that Air 
Force hopes that bionics will provide 
clues both for improving its weapons 
and the performance of the men who 
operate them. "Bionics attracts our 
interest,” Schriever said, "because the 
use of living models as a key to the 
functioning of electronic and mechan- 
ical systems unlocks a new area of 
technology.” 

Military Interest 

Most of the technical reports pre- 
sented here during the threc-dav sym- 
posium dealt with techniques, such as 
artificial neuron networks, self-learn- 
ing and self-adapting machines, which 
are applicable to computers and auto- 
matic data processing— important areas 
of militarv interest. 

However, WADD’s chief scientist. 
John E. Keto, emphasized that the 
Air Force also is anxious to learn more 
about some of nature’s ingenious 
techniques in creating microscopically 
small but extremely effective sensors.' 

Here are some of the examples cited 
by Dr. Harvey E. Savely, director of 
life sciences, Air Force Office of Sci- 
entific Research: 

• Pit-viper type snakes, which in- 
clude rattlesnakes and copperheads, 
have a tiny infrared sensor located be- 
tween their nostril and eye which is 
so sensitive that it responds to a change 
in temperature of 0.001C. 

• One species of fish found in trop- 
ical areas can detect a change in the 
electric field of the water around it 
which is as small as 0.005 microvolts 
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per millimeter, corresponding to a cur- 
rent level through the fish of 0.00002 
microamperes per square centimeter. 
This fish can discriminate between two 
covered glass rods whose diameters 
differ bv only two millimeters. 

• Moth, upon which bats feed, has 
developed a tiny hearing organ that 
is sensitive to the ultrasonic cries 
emitted by the bat, enabling the moth 
to take evasive action. “By far the 
best microphone for picking up bat 
cries,” Dr. Savely said, "can be made 
by attaching electrodes to the nerve 
leading from this moth’s car.” 
Nature's Method 

Physical scientists also cm profit 
from a better understanding of nature’s 
method for converting nerve impulses 
from a digital code into analog form 
for analysis and mixing, Dr. Savely 
pointed out. Another important area 
for investigation is nature's method 
of storing and retrieving information. 

Such understanding does not imply 
direct imitation of nature’s solution. 
Dr. Savely cautioned, lie cited the air- 
plane and bird flight as an example, 
noting that "a basic research program 
60 years ago in the structure of bird 
feathers would have led us into a 
blind alley. We must look for the 


A Doctor Comments 


On Bionics 



ncering and physicist colleagues if we 
arc to progress further. 

"For collaborative engineering efforts 
to be fniitful, sve would respectfully ask 
that the engineer first learn his biology. 
. . . Many of the great biologists of this 
country [have] their library shelves well 
stocked with volumes on electronics and 
computing engineering. It would be the 
biologists' fondest hope that in joint 
studies the engineer would first leam his 
neurophysiology before attempting a 
model of the most complex of living 
organs.” 


fundamental principles at work in the 
nervous system and not be tempted to 
imitate what may turn out to be the 

The solution to some of these funda- 
mental problems represents "our great- 
est intellectual challenge and will have 
the greatest practical significance for 
mankind.” Dr. Savely predicted. 

Program to simulate the operation 
of the brain is one of the highest 
riority research programs in the 
oviet Union. Rand Corporation’s Paul 
Armcr told the conference here. Dur- 
ing Armor's visit to Russia lie was 
fold that 500 physicists had trans- 
ferred into the physiological sciences 
for an all-out attack on the problem. 

Several symposium speakers here 
commented about the need for develop- 
ing new mathematical techniques 
specifically suited for dealing with the 
"organized complexity” of living things. 
Most existing mathematics was de- 
veloped to meet the needs of the 
physical sciences because, in the past, 
biological sciences were more historical 
than analytical in their nature. 

The Russians have long been recog- 
nized for their advanced work in 
mathematics and Armer reported that 
many of the top Soviet mathematicians 
are now working in the field of com- 
puters and self-adapting systems (AW 
Sept. 19, p. 55). 

Armer noted that the word cyberne- 
tics, coined by MIT’s Dr. Norbcrt 
Wiener, has become almost a house- 
hold word in Russia. 

Data Processing 

Representative of the wide scope of 
papers dealing with bionic techniques 
applicable to automatic data processing 
and self-learning/adapting systems, were 
the following: 

• Improved reliability of digital com- 
puters through the use of a special type 
of redundancy which shows some re- 
semblance to that of the neuron net- 
works in the brain, was described by Dr. 
K. K. Maitra of Radio Corporation of 
America. Using modules in groups of 
three, called "triplets,” especially de- 
signed for the particular logic function to 
be perfonned, the triplet can continue 
to function properly despite momentary 
failures of one of its three component 
modules. Relatively unreliable modules 
connected up in redundant triplet fash- 
ion can give considerably better over-all 
system reliability than using more re- 
liable modules connected in conven- 
tional fashion. Use of higher-order tri- 
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(ADVERTISEMENT) 

DATA AND CONTROL SYSTEMS 


Young Company Surprises Industry and 
Competitors with Early Breakthroughs 


Danbury. Conn.— A relatively voting company, 
Data-Control Systems. Inc., has stolen the 
march on competitors with the production of 
the industry’s first solid-state discriminator. 
In addition, the company has been in pro- 
duction for some time on a voltage-controlled 
oscillator, the AOV-3, which has been de- 
scribed as the "best in the industry”, and a 
low level, smaller airborne oscillator, the 
AOV-IO, which likewise appears to surpass 
anything currently on the market. Moreover, 
the company has just announced a new high 
impedance version of its electronic commu- 
tator, to meet the industry’s coming re- 
quirements. 

• Data-Control Systems was formed on Oc- 
tober 1, 1957, just a few days before the 
announcement of Russia’s Sputnik I. Since 
that auspicious day. the four original found- 
ers, including Dr. Robert (, Jeffries, a former 
president of the Instrument Society of Amer- 
ica. have built an organization that today 
employs some 275 people. The Company’s 
Research and Engineering Department, 
under the direction of Mr. Raymond A. Run- 
yan, totals approximately fifty persons, and 
includes many of the country’s outstanding 
designers of electronic data systems and meas- 
uring instruments. 

Proprietary products include complete 
FM /FM telemetry airborne and ground sys- 
tems including fixed and switchable sub- 
carricr discriminators, reference oscillators, 
mixers, tape speed compensators, amplifiers, 
voltage-controlled oscillators, strain-gage os- 
cillators, electronic commutators, calibrators, 
automatic standardization systems, sensing 
devices, data display devices and remote con- 
trol links employing radio and wire trans- 



FOUR DCS PRODUCTS 
TERMED "WORLD’S FINEST” 


• Several complete ground-based data-acqui- 
sition systems designed and built by the 
young firm for the Boeing Airplane Com- 
pany, Seattle, have pist been delivered, and 
will be used for the R&D flight-test program 
of the “Minuteman” ICBM. Other cus- 
tomers of DCS include Aerojet-General, 
Arma, Chrysler, JPL. Lockheed, Douglas, 
North American Aviation, and Martin, as 
well as numerous military installations and 
university research centers. 

• The new solid, tale I A I I M discriminator. 

Model GFD-3, exhibited at National Sym- 
posium on Space Electronics and Telemetry 
in Washington, D. C., is a logical outgrowth 
of the research in this field that DCS has 
pioneered from its very inception. For de- 
tailed information as to specifications, prices, 
etc., contact DCS directly: Dept. AW-10, 
East Liberty Street, Danbury, Conn. 


Dr. Robert J. Jeffries, President of DCS. describes his company’s latest break- 
throughs in these words: "We honestly believe that the Discriminator, 
Oscillators and High Impedance Commutator just announced represent the 
finest instruments of the type available today, from both manufacturing and 
state-of-the-art standpoints. Wc arc proud to add them to our growing list of 
standard products which are bringing new standards of performance to 
research instrumentation systems.” 




Telemetry Helmet 

Telemetry built into flight helmet can be 
I c I ct' cl I lb t 'c I 

provided inside the helmet. Equipment, de- 
veloped bv Vector Mfg. Co.. Southampton, 

and Telemetry Symposium.' 


plates increases system reliability for the 
first few stages, but then reliability falls 
off as svstem complexitv increases. 
Maitra said. 

• Use of multi-level logic elements in- 
stead of binary (two-level) elements may 
open the way to 1.000:1 improvement 
in computer reliability, symposium 
heard from Jack Cowan. Massachusetts 
Institute of Technology's Electronics 
Laboratory. Cowan is one of a group of 
young scientists of diverse backgrounds 
working in Mi l 's electronic, laboratory 
under the direction of Dr. Warren S. 
McCulloch, a psychiatrist who gave up 
his practice some years ago for basic 
study of the brain and how it operates. 

• Electro-optical matrix, which exhibits 
some of the capabilities of the eye in its 
ability to recognize contrast, convexity, 
■liming edges and dimming, was de- 
scribed by Dr. E. E. Loebncr of RCA’s 
Research Laboratory. lire electro- 
optical matrix consists of a scries of 
solid-state light amplifier panels con- 
structed from photoconductors and elec- 
tro-luminescent elements with optical 
coupling and feedback between neigh- 
boring cells. These electro-optical 
matrices appear ideally suited for use as 
image input devices for digital com- 
puters. eliminating the need for using 
computer itself to extract topographical 
features. Removing this function from 
the computer and performing it m an 
electro-optical matrix follows in the foot- 
steps of nature, Dr. Loebncr pointed 
out. From a genetic and cmbryological 
viewpoint, the retina of the eye repre- 
sents a part of the brain which has 
peeled itself off and become a highly- 
organized separate input device, Dr. 
Loebncr said. The present state of 


RCA's yy-ork in the electro-optical matrix 
has reached the point where company’s 
scientists have constructed a functional 
equivalent of the retina of a frog. Dr. 
Loebncr said. 

The frog's eye figured in a number 
of the reports presented here. A group 
of MIT scientists recently reported the 
results of experiments which appear to 
give vastly better insight into the oper- 
ation of the frog’s eye and its relation- 
ship to its brain. This may prove a 
pimping off place for increased insight 
into the functioning of the eye and 
brain of more complex forms of life. 

Sparked by the MIT findings. Bell 
Telephone Laboratories has constructed 
an electronic analog of the frog s eye 
using artificial neurons, called "ncu- 
romiines." Dr. W. A. van Bcrgcijk re- 
ported. Dr. van Bcrgcijk. a zoologist, is 
working yvith an electronic engineer. 
L. D. Harman, report co-author, rvlio 
developed the neuraminic. It employs 
five transistors, two capacitors, tyvo di- 
odes and about IS resistors and func- 
tions as a one-shot multivibrator. There 
are five inputs, any one of which can 
trigger it. and one inhibitory input. 
Using seven neuromimes, BTL scientists 
yvcrc able to construct a simple con- 
figuration rvhich demonstrated certain 
of the characteristics of the frog's eye 
and brain. Dr. van Bcrgcijk speculated 
that the use of such artificial neurons 
would permit scientists to construct bio- 
logical mockups or models. The time 
mart come, he said, rvhen models will be 
sufficiently realistic to permit them to 
predict biological reactions and re- 
sponses in living things not yet known. 
Speech Recognition 

Logic circuitry which can "under- 
stand” and discriminate between spoken 
yvords, was demonstrated by W. C. 
Dcrsch of International Business Ma- 
chines Corp. The IBM investigation is 
aimed at determining whether circuitry 
and techniques can be developed which 
yvill, in effect, understand at least cer- 
tain basic yvords spoken by humans. 

As a starter. IBM has attempted auto- 
matic recognition of spoken numerals, 
from zero to nine, by analyzing the 
sound of each numeral. With speakers 
who enunciate clearly, logic circuits de- 
veloped to date can correctly identify 
99 out of 100 numerals spoken into a 
microphone. With speakers who speak 
less distinctly, the circuit is able to 
score about 95% correct. The tests 

the background. 

IBM analyzed the phonetic construc- 
tion of each of the 10 numerals, found 
that they' consisted of one, tyvo or three 
characteristic sounds svhicli could be 
consistently identified in a variety of 
different voices and pronunciations. 
Voiced sounds, produced by the vocal 


EXECUTIVES - 
ENGINEERS 
WHY ALL THE 
VARIATIONS? 

Why do some stocks in the defense 
industries sell at prices seemingly out 
of all relationship to their earnings, 
while Olliers stay at such low ratios? 
Are you uneasy about ANY stock you 
own? For specific yardsticks to apply, 
perhaps you should read the chapter 
on the fifteen points to look for in a 
common stock in the 1960 edition of 

COMMON STOCKS 
AND UNCOMMON 
PROFITS 

by Philip A. Fisher 
John S. Piper, Financial Editor of the 
San Francisco News-Call Bulletin , 
Northern California’s largest evening 
nervspaper,says:“In all SanFrancisco 
there has been no more successful in- 
vestor than Philip A. Fisher. Noiv he 
is telling hoyv he does it. Anyone yvho 
can beat the Doiv-Jones averages 2.82 
times deserves a hearing.” As San 
Francisco’s largest bookstore, we can 
tell you yve have sold far more of this 
book than any other on investments 
in our 60 years of retailing. It tells 
what to buy, when to buy and when, 
if ever, to sell. Its common sense and 
understanding of business problems 
have yvon the endorsement of business 
men from coast to coast. 


Charges Invited 
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The nervous system of this ASR-3 

submarine detecting set gets surgical attention at Singer- 
Bridgcport. Capability in electro-mechanical assembly 
and precision machining is now being demonstrated in a range 
of military and industrial projects at this fast growing facility. 
To meet critical prime and subcontract production 
requirements, Singer-Bridgeport offers both engineering 
capability and unexcelled facilities. Test and quality 
control equipment encompass environmental, 
acceleration, vibration, shock temperature, altitude, 
humidity and salt spray in simulation of extreme 
adverse operating conditions. 

These extensive facilities for engineering, test and 
production are described in a comprehensive brochure. 

It is yours for the asking. 


! SINGER-BRIDGEPORT 



chords, roughly equivalent to vowels 
and frictional sounds, roughly equiva- 
lent to consonants, which arc found in 
two forms: weak and strong. 

To enable the automatic voice de- 
coder to discriminate between voiced 
and frictional sounds. IBM passes 
them through a phase shifter, then ex- 
amines the envelope of the voice modu- 
lation. Voiced sounds always produce 
an asymmetrical envelope whereas fric- 
tional sounds arc symmetrical. Machine 
discriminates between weak and strong 
frictional sounds on the basis of their 
energy level, Dersch said. 

Spoken Numeral 

By analyzing each spoken numeral, 
determining the presence or absence of 
voiced, strong and/or weak frictional 
sounds and their sequence in the word, 
the machine is able to discriminate be- 
tween them and in effect understand 
10 different words. In its tests, IBM 
has introduced random noise at 10 
times the normally anticipated back- 
ground level without adversely affecting 
recognition performance. Dcrsch said. 

The question of whether machines 
exhibit the qualities of human intelli- 
gence. i.e. can "think." has stirred up 
as hot a debate in Russia as here, ac- 
cording to Rand Corporation's Armcr. 

One viewpoint is that a digital com- 
puter is not a "giant brain, only a 
phenomenally fast and accurate mo- 
ron.” Armcr said. But he does not feel 
there is any sharp line of demarcation 
or any single criteria which can be used 
to determine whether a machine does 
or does not exhibit human-like intelli- 
gence. Rather he sees men and corn- 
putting machines in a continuous 
spectrum of intelligence in which at the 
moment man is far more advanced, but 
not necessarily destined to always rc- 

The sequence of operations that a 
digital computer follows in solving a 
problem is determined by its program, 
prepared by humans in accordance with 
certain procedures developed especially 
for computers and tailored to their de- 
sign peculiarities. 

More recently, researchers have 
turned their attention to programs for 
which the computer tackles a problem 
as a human being would, rather than in 
more conventional computer fashion. 
This approach is called “heuristic pro- 
graming." 

One of the earliest attempts at heu- 
ristic programing was basal on detailed 
observations of how humans go about 
solving problems in sentential calculus 
after which the computer program was 
designed to imitate the human pro- 
cedure, Walter R. Rcitman told the 
symposium. Rcitman is a psychologist 
at the Carnegie Institute of Tech- 

Using this heuristic program, a corn 
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A partial listing of equipment, designed, developed and manufactured by Tl now operational in tho Armed Forces includes: 

AQS-4 and AN/AQS-5 dipping sonar for the U. S. Navy HSS-1N ASW 


2. TARmac ASR-4 Airport Surveillance Radar (or the Federal Aviation Agency. 

3. Infrared optics (or the U.S.A.F. FALCON Air-to-Air Missile, built by Hughes. 

4. Anti-personnel Mine Detector AN/PRS-3 (XR-12) (or the Corps of Engineers. 

5. AN/APS-38A surface search radar, AN/ASQ-8 magnetic anomaly detector 
for the U. S. Navy S2F-1 ASW aircraft, built by Grumman, 

te U. S. Navy CORVUS Air-to- 


ir, AN/APA-125A radar in 


le U.S.A.F. TITAN Intercontinental Ballistic Missile, 


Combat Reconnaissance Dr 
11. Surveillance se 


Texas I Ar;, Instruments 
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Guidance: Key to maximum P ms in space 


As space technology advances, the character of space mis- 
sions will become more and more sophisticated. High Pms 
(probability of mission success) will be increasingly depend- 
ent on precision guidance. 

A major role in space guidance will be played by the gyro- 
scope— the basic navigational reference for things inertial— 
and by such related technologies as space-astronautic digital 
computing, TV-inertial platform systems, miniature celestial 
inertial systems, IR sensing, and radiation resistant devices. 
In all of these, and in associated systems analyses such as 
evaluation of Pms and of overall system dynamic stability, 
Sperry is actively engaged. 


With its unparalleled background in guidance and control 
over five decades. Sperry is today laying the groundwork in 
research, and in practical experience, for the sophisticated 
guidance requirements of tomorrow. Now in design or devel- 
opment stages are soft lunar landing and interplanetary guid- 
ance systems and controls . . . boost, mid-course, re-entry and 
terminal guidance . . . self-adaptive flight controllers . . . space 
acquisition radar systems and rendezvous controls. 

These contributions to “maximum Pms" in space exemplify 
Sperry’s overall scientific capabilities-capabilities that reach 
into every stratum of our environment today . . . and far into 
the future. General offices: Great Neck, N. Y. 
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putcr succeeded in proving 5S of 52 
theorems it was given, and in one case 
actually produced a more elegant proof 
than had been available previously, 
Reitman reported. 

Heuristic programing also has been 
applied to running a production line 
and allncalmg jobs to individual work- 
ers to achieve a balanced line. One 

heuristic program which will simulate 
the behavior of a trust fund adviser in 
selecting stocks, according to Reitman. 
General Programs 

More recent efforts have been de- 
voted to developing more general heu- 
ristic programs which arc applicable to 
a wider range of types of problems. 
Using such a gcneral-problcm-solvcr 
(GPS) series of programs, scientists 
have demonstrated its ability to solve 
the well-known "missionaries and can- 
nibals” problem of getting the three 

One of the problems of heuristic 
programing is to develop criteria for 
measuring how closely the program 


Martin-Baltimore Electronics Divi- 
sion is aiming at an increased share of 
the industrial market to achieve its 
goal of $100 million total sales-about 
double this year's level— by 1965. 

The division is shooting for a further 
doubling of sales by 1970 as a result 
of planned expansion into non-defense 

Current workload is predominantly 
defense contracts, with the division act- 
ing as prime contractor for only about 
10% of them. Part of the 1965 goal 
is to make the split about 50-50 be- 
tween the role or prime and subcon- 
tractor. Martin expects that defense 
contracts will continue to dominate the 
workload. 

Division Organization 

Electronics Division was organized 
last January with John J. Slattery as 
manager. Purpose was to consolidate 
the company’s electronics work that 
was not a major part of a contract al- 
ready in another division. For example, 
the extensive avionics work on the Titan 
intercontinental ballistic missile con- 
tinues to be handled by Martin-Dcnver. 
But work on infrared guidance and anti- 
submarine warfare system not tied to 
specific work in other divisions comes 
under electronics. 

Martin has been making a gradual 
transition from an airframe to an avion- 
ics company over the last five years, 


simulates the behavior of a human be- 
ing, Reitman said. 

Another problem results from the 
fact that gcneral-problcm-solvcr rou- 
tines may require 15.000 to 20,000 
words which consumes much of the 
storage capacity available in existing 
computers. However, this problem 
should be eased with the advent of 
larger computers more suited to non- 
numeric processing, Reitman said. 

A quick count of hands in the clos- 
ing minutes of the bionics conference 
indicated the following audience break- 
down by scientific discipline: 

• 60% Engineers. 

• 10% Physicists. 

• 10% Mathematicians. 

• 5% Psychologists and psvehia- 

• 5% Biologists and bio-pliysicists. 

• 10% Miscellaneous. 

Wright Air Development Division 
will publish proceedings of the bionics 
symposium, expected to be available in 
about 50-60 days. Copies can be ob- 
tained by writing WADD, Attention: 
Col. A. L. Wallace, Jr., Advanced Sys- 
tems Technology. Symbol: WWR. 


and currently about 40% of over-all 
engineering strength is in one phase or 
another of electronics. Martin-Dcnver 
strength is about 57% in the field, 
Orlando accounts for 45% and the 
Baltimore operation, which includes 
Electronics Division, contributes about 
45%. 

Major Target 

One major target of Electronics Di- 
vision's future work is in the field of 
machine-tool control. Engineers arc 
now working on date-processing re- 
search aimed at increasing versatility of 
machines so that low-quantity produc- 
tion runs can be handled economically 
with automatic control. One possibil- 
ity is to use a single data processor to 
feed information on different tasks to a 
series of groups of machines in se- 
quence. 

Another area under study is the pos- 
sibility of using code techniques to re- 
place engineering drawings, where the 
subjects of the drawings arc standard- 
ized components used on more than 
one assembly. Slattery believes a large 
number of routine engineering drawing 
instructions can be eliminated by 
punch-card or tape techniques. 

Baltimore Electronics Division em- 
ploys about 2,900 persons currently, 
with about 900 on engineering work. 
Plant space totals about 500,000 sq. ft. 
converted from former aircraft com- 


ponent work areas to an electronics 
environment, dust-free, light and cli- 
mate-controlled where necessary. Tire 
company spent about SI million dollars 
to make the conversion from the block- 
floor, open-factory environment char- 
acteristics of aircraft plants, and thus 
got its “new" avionics facility for about 
§5 per square foot instead of the cus- 
tomary S20 per square foot for new 
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► Esoteric Molecular Devices- \V right 
Air Development Division is sponsoring 
a series of three studies aimed at pro- 
ducing advanced molecular avionic de- 
vices. One study in progress under a 
SI 00,000 contract at Hughes Semicon- 
ductor Products is for a molecular band- 
pass amplifier utilizing an inductance 
diode. Amplifier should be tunable bv 
tuning of diode and is expected to oper- 
ate in the lower RE range. A second 
contract, awarded to Radio Corp. of 
America, is for a molecular tunable filter. 
The third study is being handled by 
Electro-Optical Systems, Inc., and is for 
a tunable, molecular amplifier (AW 
June 6. p. 99). 

► Instrumenting Man for Space— Ex- 
ample of how lightweight, sensitive 
semiconductor strain gage (AW Feb. 
1. p. 74) could assist in monitoring 
man’s reaction in space was demon- 
strated recently at Electro-Optical Sys- 
tems. Inc. Pasted on a man’s arm, the 
small strain gage provided pen chart 
recording of human pulse rate. Out- 
put was ! millivolt, deflection 1.6 iniero- 
inch. Firm will start medical elec- 
tronics program shortly to combine 
microminiaturization and bio-medical 
techniques for man in space. 

► New Semiconductor Firm Organiz- 
ing— New company which will specialize 
in research, development and produc- 

nents and systems and molecular cir- 
cuitry is being formed in Los Angeles, 
Calif., by two scientists formerly asso- 
ciated with Pacific Semiconductors. 
Inc., and a former sales manager with 
General Instrument Corp. The three 
principals arc Thomas G. Hall, until 
recently surface research program direc- 
tor at Pacific; Arthur Feldon, former 
reliability manager with Pacific, and 
Steve Manning, previously regional sales 
manager with General Instruments. The 
firm, for which a name has not yet been 
selected, will employ new approaches to 
micro packages involving philosophy of 
surface passivation in an effort to cut 
size and cost and boost reliability of 
these small components, according to 
Hall. Different surface passivation 


Martin’s Electronics Division 
Moves Into Non-Defense Work 
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This is systems capability at NA A- Columbus 


The Columbus Division of North American 
Aviation is one of the most complete 
centers of advanced systems technology in 
the world. Much of the progress in our mod- 
ern technology was pioneered in the exten- 
sive facilities operated by the Columbus 
Division. Here practical production evolves 
swiftly from original concepts. Economy 
through efficiency is the constant theme. This 
is true systems management capability . . . 
this is the Columbus Division. 


THE COLUMBUS DIVISION OF A 

NORTH AMERICAN AVIATION, INC. 



new tarcet missile. Two missiles in one, this unique target missile can carry 
out either high or low level missions equally well. It performs from subsonic 
through Mach 2 speeds, and from ground level to 60,000 feet. Under development 
for the Army by the Columbus Division, it is rocket launched, ramjet powered. 



ground level escape. The first successful rocket-cata- 
pulted ground-level escape system was developed by 
Columbus. In case of emergency it is equally effective 
on the ground or in the air... at landing or jet speeds. 


research and development. Cryogenics research 
at Columbus led to the development of liquid oxy- 
gen systems for aircraft. Now one cubic-foot of 
LOX can replace 862 cubic feet of gaseous oxygen. 


the big “ear.” The world’s largest radio telescope reflector, 600 feet in diameter 
and more than seven acres in area, is being built by the Columbus Division for 
the U.S. Naval Radio Research Station in Sugar Grove, West Virginia. The 10- 
foot thick movable reflector will have a potential range of billions of light years. 


methods from those which have made 
Pacific components successful will be 
developed. Mall says. A report by Hall 
on surface passivation of microcompo- 
nents, origjnallv scheduled for presen- 
tation at recent Wcscon, was withdrawn 
at the last moment by request of Pacific 
Semiconductors. 

► Signed on the Dotted Line— Major 
contract awards recently announced by 
avionics manufacturers include: 

• Packard Bell Electronics, $5 million 
prime contract from Navy Bureau of 
Weapons for production of the AN/ 
ASO-19. an integrated avionics system 
which combines communications, Tacan 
navigation and identification. 

• Aeronutronic Division, Ford Motor 
Co.. S97.543 contract from Wright 
Air Development Division, for research 
on feasibility of high-speed, real-time 
automatic recognition of pulse emitter 
signals. Contract details are classified. 

NEW AVIONIC 
PRODUCTS 


• L-band transmitter. Model 2701, suit- 
able for use as a beacon on target mis- 
sile, is available in airborne or ground 
use packages. Frequencv range is 1,650 
to 1.680 me.. FM modulated with 800 
milliwatts minimum power out. Trans- 



i 


mitter operates from 0.7 amp. at 29 v. 
input over —55 to 72C range. Integral 
power supply is included. Dimensions 
arc 51 in. length. 5 A in. in diameter. 
R. S. Electronics Corp., 435 Portage 
Avc., Palo Alto, Calif. 

• Submiiiiahirc subcarrier transistorized 
oscillator, Model TOE-300, 11 cti. in., 
constitutes several orders of magnitude 
reduction in size over the company's 
earlier models. Unit is said to be able 
to withstand severe environmental con- 
ditions. Bendix-Pacific Division, Bcndix 
Corp., 11600 Sherman Way, North 
Hollywood, Calif. 

• Miniature Accelerometer, Model 609, 
weighs 6 oz., measures 1.5 in. x 1 in. x 
1 in. not including mounting base and 
electrical connector. Dynamic Error 
Band, a figure which is a function of 
linearity, nvstersis. resolution and re- 
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STABILIZATION IN SPACE At Bendix, we are pointing to space— with 
the free reaction sphere. Now under test, this advanced concept employs a 
single free sphere for accurate attitude control to meet tomorrow’s require- 
ments for scientific and military observatories. Career opportunities also 
include advanced systems development in satellite communications, infrared 
reconnaissance, magnetohydrodynamics, and manned space stations. 


BENDIX SYSTEMS DIVISION 

ANN ARBOR. MICHIGAN 



pen lability, is as low as ± 1 % . Specifica- 
tions on this model include: resistances 
—1,000 to 10,000 ohms; nominal resolu- 
tion— as low as 0.25%; power rating 
-0.5 watt at 165F; damping— 0.5 to 
0.8 of critical over temperature range of 
—651'' to 1 6 5 F; cross axis acceleration 
error— O.Olg/g max. Bourns, Inc., Instru- 
ment Div., 6155 Magnolia Ave., River- 
side, Calif. 

• D.C. magnetic amplifiers with out- 
put linear range of ±7.5 v. into load re- 
sistance of 1 kilohm and higher. Units 
are push-pull amplifiers which will pro- 
vide outputs for input signals in milli- 
volt range. Operation over — 55 to 85C 
range is possible. Bulletin M-24, con- 
taining all specifications, is available 
from the manufacturer, Airpax Elec- 
tronics. Inc.. Seminole Division. Fort 
Lauderdale, Fla. 

• High-current silicon transistors, avail- 
able in three scries with collector cur- 
rent ratings of 10, 15 and 50 amp. and 
current gain of 10, have junction oper- 
ating temperature range of — 65C to 
1 50C. Devices have low saturation re- 



sistance, with typical value of 0.1 5 ohm 
at 25C. Transistor is housed in double- 
ended hermetically sealed ceramic case. 
Collector is electrically and thermally 
connected to mounting study. Manu- 
facturer: Westinghouse Electric Corp., 
Box 2278, Pittsburgh, Pa. 

• Adjustable drop-out relay, Type 
RSH-5D and -6D, providing up to 50% 
adjustment of drop-out-to-pull-in ratio 
before hermetically sealing the relay. 
Relays are available in SPDT models 
with average sensitivity of 22 mw, or 
DBDT with sensitivity of 40 mw. Stand- 


ard contact rating is 2 amp. at 28 vdc. 
or 1 amp at 115 vac. Relay measures 
i in. m diameter, slightly over 2 in. 
long. Weight is 2 oz. Ambient tem- 
perature operating range is — 65C to 
125C. Manufacturer: Allied Control 
Co., 2 East End Ave., New York 21. 
N. Y. 

• Logic circuit plug-in units, Series 
2010, for constructing high-speed digi- 
tal computer or data processing systems 
for operation at data rates up to 5 me. 
Plug-in circuits, fully transistorized, are 
available in seven functions including 
flip-flop, transistor gate, one-shot multi- 
vibrator, diode gate, clock pulse gener- 
ator and level amplifier. Manufacturer: 
Rcsc Engineering, Inc., 751 Arch St., 
Philadelphia 6, Pa. 
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• Pushbutton crossbar switch performs 
function of large matrix of individual 
switches and patch-boards. Device has 
constant characteristic impedance of 75 
ohms. Contact noise is less than five 
microvolts and thermoelectric noise is 
less than 0.01 microvolt/deg. C. per- 
mitting use with low-level thermocouple 
and strain gage signals. Contact resist- 
ance is 10-20 milliohms. Standard mod- 
els are available with 10 x 10 six-pole 
switches and 20 x 10 six-pole switches. 
Manufacturer: James Cunningham. Son. 
& Co., Inc., P. O. Box 516, Zone 2, 
Rochester, N. Y. 



• Micro-miniature trimmer pot, Model 
80, single-turn unit measuring i in. in 
diameter and weighing 1 gr., is designed 
with axial leads for use with printed 
circuit boards. Unit is available with 
resistances of 50 to 10,000 ohms, with 
5% tolerance, one-watt dissipation. 
Potentiometer is contained in sealed 
JBDECTO-9 transistor housing. Manu- 
facturer: Spectrol Electronics Corp., 
1704 South Del Mar Ave., San Gabriel. 
Calif. 





FROM ENDLESS 

STOCKS of 



STAINLESS steel 
FASTENERS 

AN — MS — COMMERCIAL 



WRITE • WIRE • PHONE 


FOR QUOTATION OR SHIPMENT 
ASK FOR CATALOG 

Screw Products Company, Inc. 

MANUFACTURERS OF STAINLESS FASTENERS SINCE 1929 


821 Stewart Avenue, Garden City. L.I., N.Y. 
Phone: Pioneer 1-1200 TWX GCY 603 


Midwest Division 

6424 W. Belmont Avenue, Chicago 34. Illinois 

Phone: AVenoe 2-3232 TWX CG 3185 

West Coast Division — Office and Warehouse 
5822 West Washington Blvd., Culver City, Calit. 
Phone: WEbster 3-9595 TWX LA 1472 


AVIATION WEEK, 









Specify Thomas A. EDISON for 


AVIATION’S MOST RELIABLE PRESSURE IMDEATING SYSTEM 


Edison’s pressure indicating system provides unique protection 
for today’s high-performance jet engines. These rugged systems, 
several thousand of which have been operated over the past 3 years 
with outstanding reliability, withstand vibrations of 2000 cps 
at 20 g’s. This unique durability permits mounting directly on engines 
for greater response, and accuracy— unlike standard systems 
which require off-engine installation and troublesome oil 
or fuel lines. The system 


consists of two components, Q 

transmitter and indicator. The Model 318 
frictionless transmitter, smaller and lighter than 

ever before, meets requirements of new specification MIL-T-26638. Hermetically sealed 



indicators, available in IW and 2", require less than 0.6 watts 



Standard hermetically sealed indicator, available in. 1 Vi" 
and 2". Model 296, a 2" indicator, is integrally lighted: 
in daylight, numerals and pointer are white and at night red. 
When power is off, pointer will move off-scale below zero. 


for operation. A 2" model is integrally lighted for utmost 
readability in compliance with MIL-L-25467A (ASG). 
This versatile indicating system— originally designed for 
oil pressure measurement— can also be used to 
indicate fuel pressure, BMEP, as well as torque. 
For the full story on aviation’s most reliable pressure 
indicating system, write for publication 3049. 
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Thomas A. Edison Industries 

INSTRUMENT DIVISION 

49 LAKESIDE AVENUE, WEST ORANGE, N. J. 
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Celanese Bids for Major Missile Market 


By Michael Yaftec 

Asheville, N. C.— New United States 
ownership and financial backing by the 
12th largest American chemical com- 
pany is giving a rocket plant located 
here at the base of the Blue Ridge 
Mountains a second opportunity to 
break into the U. S. missile market. The 
plant is now called Amcel Propulsion 
Inc., a subsidiary of Celanese Corp. of 
America. 

Initially, Amcel will concentrate on 
the development of rocket propellants, 
in particular solids with specific impulses 
above 280 seconds, propulsion units and 
explosives. The company also plans to 
develop and produce related items such 
as igniters, fuzes and safing and arming 
devices. Later the company may expand 
its efforts to include development and 
production of complete, small tactical 
weapons. Amcel has first right of re- 
fusal on Oerlikon’s Mosquito anti-tank 
missile. 

Basically, Celanese, through its Amcel 
operation, wants to become a significant 
factor in the missile field, particularly 
in propellants and explosives. There is 
no reason, one Amcel official declared, 
why this facility shouldn’t be able to 
sustain itself at a minimum business of 
S30-S40 million annually in the foresee- 
able future. The only shadow on this 
prospectus is that Amcel has to show 
results by January 1, 1963 or face re- 
organization or curtailment of its oper- 
ations. 

The Asheville plant was originally 
established by Oerlikon T ool and Arms 
Corp. of America, an offshoot of the 
Oerlikon Machine Tool Works of 
Zurich, Switzerland, about nine years 
ago. It was designed primarily as a 
production plant for pressed charge, 
double base propellants and small (5 
cm. and 8 cm.) air-to-air and air-to- 
ground rockets. The plant went into 
production briefly— "just about enough 
for a shakedown”— and then into moth- 
balls. Reluctance of the military to deal 
with a missile company having foreign 
affiliations is generally given as the rea- 
son for the firm’s failure to crack the 
U. S. military market. 

Celanese Corp. of America, which 
had been looking for an entree into the 
missile business, bought Amcel in Sep- 
tember, 1959. Celanese, a large textile 
and chemical firm with net sales of ap- 
proximately $265 million in 1959, pro- 
duces many chemicals basic to the man- 
ufacture of several different propellants. 
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MARQUARDT POMONA 
T4 RADAR SIMULATOR IN 
FULL PRODUCTION FOR USAF 


Radar Signal Simulators now in full production at 
Marquardt's Pomona Division will soon be in place at 
major USAF bases in the continental United States. 
Designated as the AN/GPS-T-4, the training system 
eliminates costly "real” flight operations and provides 
highly accurate flight plan simulation of as many as a 
dozen targets. Plug-in modules control flight character- 
istics and fuel consumption of the aircraft under simu- 
lation — assuring accurate computations. The system has 
many current and potential applications: 

The T-4 is now in use in classroom operation for radar 
controlled interceptor simulation training by the USAF. 
Pilot simulators (A) operate target generators and 
trainees (B) man their usual stations and operate radar 
indicators as they would under tactical situations, while 
an umpire (C) controls the problem. Modular plug-in 
controls deliver completely realistic information of the 
particular aircraft’s flight, range, and fuel capabilities. 
The T-4 system cuts both training time and costs to a 
fraction of normal operating methods. 

Simulation of every type of missile mission is only one 
of a variety of potential military applications of the T-4 


program. This aspect of training reduces costs and 
operational hazards as no other method can. 

Airport traffic control training is simple and realistic 
with the T-4 concept. Modular plug-in operational char- 
acteristics of conventional passenger aircraft can simu- 
late approach, landing, and take-off patterns and the 
system can be modified to accommodate as dense traffic 
conditions as desired. 

Broad capabilities in radar simulation and training 
have been developed by the Pomona Division of Mar- 
quardt and even wider concepts are now in design stage. 
Detailed information on these and many other applica- 
tions are available by writing Dr. Wendell B. Sell, Vice 
President-General Manager, The Marquardt Corpora- 
tion, 2709 North Garey Avenue, Pomona, California. 
Engineers and scientists experienced in these or re- 
lated fields will find it rewarding to discuss their career 
futures with Marquardt. Founded in 1944, Marquardt 
today employs 4000— of whom one-third are professional 
people. The company's growth is a parallel to the atmos- 
phere of challenge and rewarding accomplishment that 
has existed since the firm’s beginning. 



FOUR TARGET generator cabinets, each hou: 
ing three target generators, form the heart of ' 
T-4 Trainer. One man operates six targets. 
PLUG-IN MODULES accurately simulate fli 
characteristics and fuel consumption of thi - 
F-IOO, F-IOI, F-102, F-104 and F-106. 
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First Commercial S-61L Under Construction 

Sikorsky S-61L commercial helicopter is shown under construction at Stratford, Conn, 
plant. The twin-turbine. 28-passenger aircraft is one of five on order for Los Angeles Air- 
ways with first delivery scheduled next year. Chicago Helicopter Airways has ordered 
six. First flight and start of certification tests of the S-61L is expected by end of 1960. 
The three-quarter front view above shows passenger doors and most of seven passenger 
windows on right side of fuselage. Compartment in lower front end of the helicopter is for 

floor on left side of fuselage, and in a bin near right rear of the fuselage. Bin is accessible 
from outside the fuselage, and the bin’s cover forms a bench scat for three passengers. 
The S-61L has a boat hull for amphibious operation. 


explosives and plastics and had been 
seeking means for further diversification. 
After examining several operations, 
Celanese decided that the Oerlikon 
plant in Asheville suited its requirements 
best. However, another group had an 
option on the plant. In order to acquire 
tnc plant, it is reported, Celanese ex- 
changed 20% of its ownership in Amccl 
for the option. While Celanese refuses 
to identify the minority stockholder 
group, it is believed that this group is 
represented by Thomas Wheeler, who 
is chairman of the Amcel board of direc- 
tores and not a Celanese man. 

Price paid for Amcel by Celanese has 
never been disclosed. It is estimated 
that Oerlikon spent $7.5 million in the 
building and equipping of the plant. 
On its Bidder’s Mailing List application 
for the government, Celanese listed the 
net worth of the facility as 54,635.955 
as of Aug. 31, 1959. Since then, 
Celanese has put another 5200.000 or 
so into the facility for construction of a 
research laboratory and for modifications 
of the manufacturing and administrative 
buildings. 

Amcel Facilities 

The Amcel plant at Asheville stands 
on a 1,300-acre site and is naturally di- 
vided into three areas. In one area, 
Amcel has located its administration, 
manufacturing and assembly buildings. 
The propellant manufacturing units 


and the new research laboratory are 
located in a second area, and the test 
facilities and firing range in the third. 
The flight test range extends from the 
static test cell and launch area one 
mile to the base of a mountain and two 
miles to the top of the mountain. 

Amccl's static test bays are used for 
testing both propellants and high ex- 
plosives. At present, they can handle 
rocket motors containing up to 10 lb. 
of solid propellant and producing 20,- 
000-lb. thrust. A new test bay capable 
of accommodating motors with 300 lb. 
of propellant and in the 150,000-lb. 
thrust class is expected to be ready by 
Oct. 1. Originally, the plant was de- 
signed to turn out 1,000 8-cm. rockets 
or 2,000 5-cm. rockets per day on a 24- 
hour day production basis. Capacity of 
the plant for double base solid propel- 
lants is 7,000 tons/year. A composite 
propellant manufacturing capability is 
now being added to this. Amccl scien- 
tists also plan to produce liquid bipro- 
pellants, monopropellants, slurries, hy- 
brids and just about any high energy 
chemical that comes along, but for the 
time being this will be done only at 
the research or experimental level. 

One of management’s principal con- 
cerns at this time is with keeping spend- 
ing to a minimum, and this means de- 
laying capital expenditures as long as 
possible. Celanese realizes that it is 
getting into the chemical propulsion 


held fairly late and, consequently, is 
moving cautiously. Management knows 
that it will have to spend money if 
Amcel is to come up with products that 
can be sold in this highly competitive 
field. At the same time, Celanese wants 
Amcel to become increasingly self- 
supporting as business develops and, un- 
officially, is reported to have set Jan. 1. 
1963 as the date by which Amccl must 
become completely self-supporting. 
While this date was admittedly chosen 
somewhat arbitrarily, said ah Amcel 
spokesman, some guidepost was needed 
for corporate planning. 

Having decided to enter the rocket 
propulsion field, Celanese hired Julius 
P. Zcigler in February, 1959 to organize 
and direct the company’s efforts along 
this line. 7,cigler. who is now vice presi- 
dent and general manager of Amcel 
Propulsion, had been chief of engineer- 
ing development of the Army's Ord- 
nance Ammunition Command. Getting 
into this ball game in the fifth inning, 
says Zcigler, we knew we had to come in 
with a 38-oz. bat. This meant get- 
ting people who knew how to compete 
and developing products that would be 
significantly and demonstrably better 
than others on the market. In the case 
of rocket propellants, for example, this 
meant materials with at least 5 sec. 
higher specific impulse, greater relia- 
bility and lower temperature sensitivity. 

After Celanese purchased Amcel, 
Zeigler laid out a tentative plan con- 
cerned primarily with getting the 
plant reopened, recruitment of top level 
technical personnel, and the construc- 
tion of a 30-man research laboratory. 
Size of the research lab was determined 
by the plant’s double-base propellant 
capacitv and the desired composite 
propellant capability that was planned. 
Three-Year Plan 

Zeigler then sat down with Celanese 
management to formulate a three-vear 
plan for Amcel to go into effect Jan. 1, 
1960. The parent company, Celanese, 
does its planning on a five-year basis; 
but at this point in Amcel development, 
said Zeigler, we couldn’t see five years 
ahead. These plans are made up in 
three parts: the first section deals with 
the capital investment required for fa- 
cilities and equipment; the second part 
is concerned with personnel require- 
ments: the third part is an estimate of 
the business or income the company 
can expect from its operations. This 
planning is broken down by quarters 
for the first year and annually for the 
next four years. The plans are then 
changed annually and extended for 
another vear, but the original five-year 
plan is always kept for comparison with 
actual progress. 

In July, Amcel undertook the revi- 
sion of its original three-year plan to 
a five-year plan in order that Celanese 
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could incorporate it into its own plan- 
ning. At this point, Amcel had its new 
laboratory built, had hired approxi- 
mately 100 people including all the 
department heads, and had two small 
contracts to its credit. The new five- 
vear plan is nearlv complete and will 
go into effect on' Jan. 1, 1961. The 
only major change anticipated, savs 
Zeigler, is that the five-year plan will 
take explosive devices into account. 

Much of the responsibility and work 
involved in the development of the 
new five-year plan was delegated to 
Foster G. Whitford, a chemical engi- 
neer from Celanese who became 
Amccl’s manager of technical planning 
and who has been doing Amcel’s proc- 
ess design work as well. It was Whit- 
ford’s job to get both short and long- 
range plans from all Amcel department 
heads and integrate them— with altera- 
tions when necessary— into an over-all 
plan that Zeigler would present to 
Amcel’s board of directors. 

Five-Year Plan 

Whitford’s first task was to estab- 
lish capital expenditure requirements. 
Whitford obtained a list of all capital 
requirements from department heads, 
along with the dates these would be 
needed, according to the individual 
plans worked out as a result of various 
planning sessions with Zeigler. Whit- 
ford did not tell these people about 
the Jan. 1, 1963 turning point date for 
fear that it would color their thinking. 

Whitford listed the capital require- 
ments and their dates on an account- 
ing pad. Guided by experience and by 
the company’s desire to delay heavy 
expenditures as long as possible, he 
found that adjustments were needed in 
the requirements and scheduling and. 
after talking to Zeigler, made them. In 
one case, for example, a department 
head wanted an explosives pilot plant 
in the first quarter of 1961 and money 
for a five-fold expansion of this plant 
budgeted for the final quarter of 1961. 
Whitford didn’t think Amcel’s ex- 
plosives business would grow that fast 
and figured that the initial pilot fa- 
cility could be expanded without spend- 
ing almost five times the original in- 
vestment requested. Consequently, the 
request for expansion funds was set 
back to the final quarter of 1962. 

Whitford’s next job was develop- 
ment of the working capital, primarily 
personnel requirements. These are de- 
termined essentially by capital require- 
ments; the date of the capital expendi- 
tures determines the date when labor 
will be needed to man these facilities. 
Labor requirements were further broken 
down into professional people, opera- 
tors, supervisors, clerical, indirect and 
packing labor. Along with personnel 
requirements, Whitford made an esti- 
mate of the utilities and services that 




VERTICALITY 


If you’re considering using a small sized inertial vertical 
reference system, why not consider the unique Schuler 
tuned Type LS-19 Precise Vertical System that maintains 
vertically within ± 1 Vi minutes of arc r.m.s. (± 3 minutes 
maximum) and provides roll, pitch and azimuth signals. 
For additional information on this Precise Inertial Vertical 
Reference System or other precision reference systems 
and stabilized platforms, write to Dept. VT-2. 
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NOW! 

LORAN FOR 

CORPORATE AIRCRAFT 


EDO LORAN Precision Longe Range Navigation System . . . Simple To Use . . . 
Pilot-Operated . . . Provides Exact Position Information on Over-Water Flights 


Now, Edo l.o ran, already in use by the world's leading international airlines, is being installed in 
an increasing number of corporate aircraft for over-water operations. 


This precise navigation system, using signals from internationally-maintained 
and long-established ground stations, gives complete navigation coverage 
over the Atlantic, the Caribbean and many other areas . . . 
gives pilots flying to Europe. Bermuda. Puerto Rico. South America- 
even Control 1 150— pin-point position information at all times without need for 
... or reliance on . . . celestial navigation. 



Advanced Edo I.oran eliminates need for complicated tables 

and computations. Without leaving his seat, either pilot can ot 

line of position information directly from 

panel-mounted equipment. Just as simple to learn. 

understand and operate as Omni; 

invaluable for reporting ocean positions: 

a "must" for precise penetration of U. S. Defense Zones. 

If you operate over water where HF radio is needed, 
you'll certainly find loran 
an essential navigation system. 


THOROUGHLY TESTED EDO LORAN is in doily 
Among users who hove selected Edo L. 






Edo Loran complies with FA A TSO C60 


For complete information on Edo Model 345A Lor 


CORPORATION 

College Point, N.Y. 


l, send for Descriptive Literature to Dept. C-5. 



Since 

1925 



ASW Package Loaded on Vertol YHC-1 

mission is loaded aboard Vertol YHC-1 twin-turbine helicopter. Package includes space 
lor two operators, has design weight of 1.500 lb. complete. Series of these modular 

of being installed in a maximum of one hour. Other units contain equipment for 
towed sonar and minesweeping. Vertol Model 107 civil transport version will have a 
baggage module which can be plugged in and pulled out at stops to reduce ground time. 
Baggage module will form outer rear surface of fuselage, will plug in like a cork in a 
bottle rather than being trundled into the fuselage forward of the tear rotor. 


would be needed in dollars per year as 
well as what raw materials and supplies 
would be required by these people. 
Usually at Celanese, working capital 
requirements— the amount of money 
the company needs "in the bank" to 
meet all expenses— is broken down on 
a 30-day basis. But in Amccl’s case, 
says Whitford, because the output will 
be’ primarily research and development 
with no actual products other than re- 
ports, working capital is estimated on 
a 90-day basis. 

Working capital is essentially a re- 
volving fund-expenses laid out by a 
company for a product and then pay- 
ment to' the company for that product. 
For its research and development work. 
Am cel is figuring payments to the com- 
pany on a 90-dav basis. 

Business Estimate 

Having completed the first two parts 
of the five-year plan. Whitford is now 
starting on the third, which is basically 
an estimate of the income Amcel can 
expect from its investment in plant, 
equipment and personnel. The guiding 
principle here will be that on Jan. 1, 
1963, income must exactly balance all 
operating expenses. 

Can Amcel meet this goal? Celanese 
definitely believes it can. otherwise the 
parent company would never have 
undertaken the venture, declares one 
executive. Al Amcel itself, Zcigler and 
all five of his department heads are 
more than optimistic. The things we 
have to sell are product improvement, 
product innovation, quality control and 
customer service, declares one Amcel 
technical director: and there is not onlv 
room for all these things in the propul- 
sion and explosives business but also a 
critical need for them. 

As for competition. Amcel feels that 
its planned small operational organiza- 
tion and, consequently, comparatively 
low overhead, together with the stress 
on talent, quality and service, wall en- 
able the company to compete with the 
leaders in the field. Amcel has already- 
taken two contracts away from estab- 
lished sources in the explosives fields, 
a department head pointed out. These 
were relatively small Armv contracts 
for bursters and igniters for conven- 
tional artillery shells. 

More important, he added, Amcel 
has a number of promising new de- 
velopments under way which arc ex- 
pected to be ready for marketing 
shortly, some before the end of the 
year. Among these projects arc the 
following. 

• Higher energy explosives that can 
be handled in conventional processing 
equipment and reportedly would elimi- 
nate or significantly reduce the segre- 
gation and cracking problems that 
plague many current high explosives. 
This group at Amcel is also working 


on the development of higher tem- 
perature explosives that can be used 
with nuclear missile warheads. A com- 
paratively small rise in the temperature 
limits of these chemical explosives 
would mean that most if not all of the 
presently required insulating material 
could be removed and a larger nuclear 
warhead used. 

• New rocket motors for use with the 
new propellants now being developed 
by the Research Department arc being 
developed by Amcel s F.ngineering and 
Development group. Before vear-end, 
the group expects to have produced 
some test motors that will be used in 
the calibration and comparison of pro- 
pellant performances. 

• Improving properties of conventional 
solid rocket propellants is a major 
effort of the Research Department. In 
the future, this group plans to branch 
out into work on all types of propel- 
lants with the probable exception of 
cryogenic materials. Dr. Clayton Hug- 
gett. Amcel’s research director, reports 
that his group is definitely interested 
in the development of high energy 
solid propellants containing fluorine. 

Amcel doesn’t plan to remain small 
forever. The company will grow, de- 
clares Fredric M. Cooper, director of 
Engineering and Development: but it 
will be an orderly growth. Wien we 
reach ICBM contractor size, he adds, 


we will be well prepared with a highly 
efficient organization, production set- 
up and quality control program. Amcel 
will profit from the mistakes made by 
the first generation contractors; but 
more important than that, says a com- 
pany executive, is the fact that man- 
agement is spending its own money, 
not the government's. Nobody in 
Amcel is getting a free ride, he adds; 
they have got to be good or go out of 
business. 


NASA Contracts 

The National Aeronautics and Space 
Administration awarded the following 
contracts, totaling more than SI 34 
million, during the period Jan. 1, 
1960, through June 30, I960. The 
figures shown represent the estimated 
total cost of the contract. 
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A unique, safer and more efficient method for sepa- 
ration systems is offered by the Separation Nut. 

The Separation Nut is unique because its controlled 
separation is a highly reliable mechanical function 
activated by a very small explosive charge; 

By using the Nut’s small explosive charge rather than 
the “brute force” explosive techniques so commonly 
used to fail high strength material in explosive bolts, 
the Separation Nut can substantially -reduce a poten- 
tially hazardous condition to installation crews and to 
the vehicle itself. 

More compact joints can be designed since Separation 
Nuts are used in combination with standard diameter, 
high strength bolts used at full allowables. 

Separation Nuts reflect another new fastening concept 
developed in Hi-Shear’s specialized engineering and 
laboratory test facilities for the specific needs of space 
vehicles and high performance aircraft. 
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B-58A Wins SAC Radar-Bombing Event 


Bergstrom AFB, Tex.— Convair-Ft. 
Worth’s B-58A Hustler supersonic 
bomber weapon system successfully 
passed a significant milestone by taking 
first-place honors in the radar bombing 
portion of Strategic Air Command's 
hard-fought 12th annual combat com- 
petition here. 

Although the Hustler and its award- 
winning crew, headed by Maj. Harold 
E. Confer, of the 2nd Air Force’s 43rd 
Bomb Wing, Carswell AFB, N. M„ 
came in fifth at the conclusion of the 
two days of strenuous flight activity, 
their performance received top notices 
from high-ranking SAC officers and 
visiting Royal Air Force Air Marshal 
Sir Kenneth B, B. Cross, commander- 
in-chief of Bomber Command, who ob- 
served the exercise. 

Pitted against aircraft having years 
of operational service, flown by crews 
numbering their experience with these 
planes in the thousands of hours, and 
without the extensive depot backup for 
spares that its Boeing B-47 and B-52 
rivals could muster, the Hustler scored 
a unique success, in the opinion of 
high-ranking military observers here, 
considering that it had less than two 
months of operational service on its log 
and that its crew numbers time in the 
airplane in the neighborhood of 300 hr. 
These observers could not recall any 
previous SAC competition where an 
airplane had been entered with so lit- 
tle service life behind it. 

SAC Commander-in-Chief Gen. 
Thomas S. Power told participants at 
the conclusion of the meet that if it 
had not been for a minor mechanical 
problem, the B-58 might well have won 
the entire competition. 

These sentiments were backed up by 


Gen. Power's deputy director of opera- 
tions, Maj. Gen. Keith K, Compton, 
who noted that with this competition 
SAC has come into a new era of the 
manned force. "The superb bombing 
of the B-58 in this competition defi- 
nitely proves that this is even now 
more apparent when you realize that 
SAC accepted the B-58 weapon system 
only a short six weeks ago.” 

Minor mechanical items, which in- 
flicted such heavy losses on the 
Hustler’s scoring potential, included 
failure of a small spring steel strip in 
the squeeze-type bombing-navigation 
tracking handle, which caused the 
spring to fall down and short terminals 
near the base of the handle so that the 
cross-hairs on the radar went awry. This 
caused the airplane to be flown off 
course-complctelv out of its prescribed 
corridor— during the low-level naviga- 
tion run on its first mission, and result- 
ing in a zero score out of a possible 100 
points for this event. 

Tin's was the first time this malfunc- 
tion had occurred, according to a com- 
pany official. 

Low Level Run 

The second night, the Hustler scored 
zero again on its low-level navigation 
run when a film magazine jammed, pre- 
venting monitoring of the airplane’s 
performance. This total loss of 200 
critical points probably was the key fac- 
tor in determining the Hustler’s final 
standing, since only 137 points sepa- 
rated Maj. Confer and his crew from 
the final over-all winner, a Boeing B-52 
from the 1 1 th Bomb Wing, Altus 
AFB, Okla.. which scored a final 1,183 
points out of a possible 1,600 to win 
the Fairchild Trophy for the top 


bomber unit in the combat competi- 
tion. The 11th, incidentally also 
scored a precedent with its win, by 
taking the trophy for the third time. 

The Hustler also racked up these im- 
pressive scores on other portions of the 
mission: 100 out of 100 on the alert 
and scramble during each of the two 
nights: 98 out of 100 on tanker ren- 
dezvous and refueling on the first 
night’s mission and a perfect score on 
the second night: 66 points out of 100 
on the electronic countermeasures 
mission the first night, a perfect score 
the second night. 

The SAC combat competition this 
year varied from previous years in at 
least two important aspects. Number 
of participants were far fewer, because 
with the growth of the command it 
was decided to hold preliminary elim- 
inations within each numbered air 
force to narrow down the entrants- 
this vear there were 52 crews involved, 
whereas in 1959, with no eliminations. 
18S crews participated. Low-level navi- 
gation and bombing runs were used 
for the first time to check the effective- 
ness of SAC's low-level target penetra- 
tion techniques, on which crews have 
been gaining proficiency this past year. 
One of the great values of these com- 
petitions, SAC has found, is that it 
provides a very effective incentive in 
building up proficiencies in critical 
combat requirement areas. 

This was proven, officers point out, 
when demobilization degraded USAF's 
bombing capability after World War 
II; the competition was started to re- 
build this proficiency. By the spring of 
1948, SAC units’ bombing efficiencv 
had fallen considerably below standards 
required for the strategic bombing 
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mission, and the command initiated 
a competition emphasizing correction 
of circular error probabilities. In the 
short period between the first com- 
petition in June, 1948, and the time 
SAC went to Korea in 1950, pro- 
ficiencies had climbed to where its 
B-29s bettered World War II peak re- 
cords of sorties flown and tons of 
bombs per plane delivered on targets. 
In less than two months, the strategic 
bombing mission over Korea was com- 
pleted, radar bombing in particular 
being so effective that weather proved 
much less of a factor than planners 
had contemplated. This year, too, the 
alert and scramble procedure was in- 
corporated in the scoring. 

Procedure was to have each plane 
parked inside a painted 125-ft. circle. 
All competing aircraft had to be readied 
by their maintenance crews to the 
SAC "Cocked" configuration, fueled 
and power units and switches posi- 
tioned for instant starting not later 
than 1 '/z hr. prior to the time the 
flight crews gathered in assembly areas 
to await the scramble signal, which 
was given them at a time unknown to 
them in advance. 

After cocking was completed by the 
crew and recorded by the scoring 
official assigned to each airplane, zero 
points were awarded if aircraft or equip- 
ment maintenance was performed. No 
one, except the scorer, was permitted 
to cross the red-line circle, until the 
flight crew arrived and the scorer 
signaled the “go." There was loss of 
10 points off the total of 50 for each 



CONVAIR B-58A TEAM SCRAMBLES on the evening of the first day of combat compe- 
tition thing, 'I he air crew scrambles from alert vehicle to cocked aircraft to open flying 
portion of bombing competition at Bergstrom AFB, Tex. 


Scramble time started when the air- 
craft commander's name was called in 
the assembly area and ended when the 
airplane started rolling. Time allotted 
were (bombers): B-58. 7 min. 11 sec.; 
B-72B through F. 8:05. B-52G. S:35 
and B-47. 7:54. Tanker scramble times 
were: KC-135 (for B-58). 6:05, KC-97 
(for B-47). 7:18 and KC-135 (for B-52), 
S:17. 


Observers noted that the B-58 
scrambled in about half the time re- 
pined bv other bomber types, although 
10 points were credited for beating 
lie minimum. This was accomplished 
>y the crew— only four ground crew 
personnel were permitted to assist the 
hree-man flight 
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were too tight because the crew load- 
ing stand was heavier and more un- 
wieldy than it was accustomed to using 
at Carswell and the fact that the Solar 
turbine starter required some 20 sec. 
to get tip to power. 

B-58 flight plan called for Bergstrom 
AFB departure, firing northwest into 
the refueling area. Initial contact con- 
trol time I ICCT) with the KC-135 also 
was a scored item, with a hookup within 
zero to plus 30 see. of scheduled ICCT 
providing maximum points. B-58 was 
allowed ICCT plus 10 min. to take on 
its preprescribed fuel load of no less 
than 40,000 lb. of fuel for maximum 
scoring. Delays by cither the bomber 
or tanker in scramble or making one 
prescribed ICCT would diminish the 
amount of fuel that could be taken on. 



Hydraulic Failure 

In one instance, a KC-97 suffered a 
failure of hydraulics that made it im- 
possible to operate its fueling boom, 
thus the B-47 it was scheduled to load 
had to abort and lose all points for 
the remainder of that mission. 

After refueling, the B-58 started its 
night celestial navigation leg at Buffalo. 
Okla.. flew southeast to Little Rock. 
Ark., then northeast and ended the 
celestial leg at St. Louis. Mo. The crew 
then flew southeast and made a higli- 
altitude bomb run at approximately 
Mach 1.5 on its target in Atlanta, Ga., 
which was the northeast corner of the 
northernmost warehouse of J. R. Morris 
Co., located at Stuart and Clenn 
Streets. The supersonic run on Atlanta 
set off a sonic boom, for which the 
residents had been forewarned. 

After the high-level run, the air- 
plane made a low-level l,000-ft.-alti- 
tude target penetration on Joplin Mo.. 
and returned to Bergstrom. Longest 
distance provided for the B-5S mission 
to cover 2,937 naut. mi. with a no-wind 
flight time of 5 hr. 17 min. 
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New Fuels Have High Heat Sink Values 



TABLE prepared by NASA’s Robert Hibbard shows that liquefied hydrocarbon fuels offer 
much higher heat sink capacity than conventional JP-4 jet fuel. Final temperature of 
methane is assumed to be limited to 1.000F by exchanger drive temperature, while JP-4 is 
assumed to be gum-limited at 400F. Letter "b” means "above critical temperature." 


New York— Liquefied hydrocarbon 
gases may hold the key to the heat 
problem of high speed flight. Robert 
R. Hibbard of NASA's Lewis Research 
Center reported to the American Chem- 
ical Society here that the low mole- 
cular weight hydrocarbon gases such as 
methane, ethene and propane appear 
far superior to current JP-type fuels as 
heat sinks for future high speed aircraft. 

The ability of current aircraft fuels 
to sop up heat from the engine lubrica- 
tian system, fuel pump and combustion 
process is already being taxed to and 
beyond its limit in certain missions, 
Hibbard says. As a result, the fuel 
formed solid degradation products 
which have fouled lubricant-to-fucl heat 
exchangers and clogged engine fuel 
injectors. 

In future turbojet or ramjet-powered 
aircraft, each pound of fuel may be re- 
quired to soak up 500 to 1,000 Btu. in 
place of the 150 to 200 Btu. now re- 
quired. Besides the three current cool- 
ing requirements, future aircraft are 
likely to require fuel cooling for refrig- 
erating cabins, payloads or even wheel 
wells, for lowering the temperature of 
advanced turbojet turbines and ramjet 
exhaust nozzles, and for cooling the air- 
frame, particularly leading edge struc- 

Of the seven fuels considered by 
Hibbard, methane is listed as having the 


highest heat sink capacity with 1,085 
Btu./lb. Then come: ethene. 785 
Btu./lb.; propane. 705 Btu./lb. a blend 
of isopentane (42%) and isohexane 
(58%) 595 Btu./lb.; aviation gasoline, 
560 Btu./lb.; JP-4 (a highly naph- 
thenic, kerosene-type fuel made for an 
advanced ramjet engine), 545 Btu./lb.; 
and JP-4, commercial wide-boiling- 
range jet fuel, 165 Btu./lb. 

Owing to their low density and high 


volatility, the first three fuels— methane, 
ethene and propane— would present a 
number of problems in aircraft use. 
Some of these would be similar to the 
problems associated with cryogenic 
liquid rocket propellants, but most of 
the problems Hibbard feels, can be 

For one thing, these fuels used in a 
volume-limited aircraft designed for JP- 
type fuels would result in reduced 
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range. On the other hand, these fuels 
offer higher heats of combustion which 
could negate the range penalty if used 
in aircraft specifically designed for them, 
says Hibbard. In fact, in an anaylsis 
of two different missions, Hibbard 
shows that the higher heats of com- 
bustion more than offset the lower 
densities to give an actual range in- 
crease. Moreover, at the current stage 
of development in combustor design, 
studies indicate better combustion 
efficiencies can be expected under the 
more severe flight conditions such as 
cruise and loiter when fuels are vapor- 
ized. Also, says Hibbard, all these fuels 
except JP-z should greatly ease the com- 
bustor coking and smoking problems 
encountered with JP-4-type fuels. 

High volatility of these fuels, particu- 
larly the first three which are gases un- 
der normal conditions, would create 
more serious problems. Perhaps the 
most critical of these problems is the 
limited holding times that the liquefied 
gas fuels would allow. In the case of 
methane, which has the lowest boiling 
point (— 259F) and would be the most 
critical, this time is 3.8 hr. for an inter- 
ceptor and 6.6 hr. for a bomber. Air- 
craft could not be kept in constant 
readiness without auxiliary refrigeration 
equipment, says Hibbard. A possible 
alternative, lie suggests, is permitting 
the fuel to be vaporized at one atmos- 
phere through vents and then topping 
the tank just before takeoff. 

Another aspect of this problem to be 
considered is ground icing. Outside sur- 
faces of tanks fueled with liquefied hy- 
drocarbon gases would be below 32F 
while the aircraft is on the ground and, 
consequently, would collect frost or ice. 
It is not known whether this additional 
weight would hamper aircraft opera- 
tions, says Hibbard; and he does not go 
into possible solutions. 

The normally liquid fuels, the iso- 
pentane-isohexane blend and aviation 
gasoline, could be held indefinitely, says 
Hibbard. Although the heat-sink capac- 
ities of these fuels are less than those 
of the liquefied gases, they are much 
better than that of JP-4 and would be 


THE CHERRYLOCK TEAM 



The Standard Cherrylock 

Top Performance Through the 
entire range of Diameters, Grips, 
and Materials 


The Bulbed Cherrylock 

Specifically for Thin Sheet and 
Double Dimple Applications- 
Even Greater Strength In the 
Short Grip Ranges 


Only the Cherrylock "2000” Team 
Gives you All These Advantages 


A-286 Stainless Steel— Monel— Aluminum 


The Cherrylock* “2000” series team 
offers the finest, most adaptable air- 
craft rivets yet developed. Maximum 
joint strength and reliability are 
obtained by using the Standard 
Cherrylock and the Bulbed Cherry- 
lock to cover the entire range of 
applications. The Bulbed Cherrylock 
for short grips and double dimple, 
the Standard Cherrylock in the 
longer grips. Both types are installed 
with the same H-610 series pulling 
head, using existing Cherry guns. 

Higher joint strength allowables, 
close blind side clearance, and the 


widest grip range available — only 
with the Cherrylock Team — result 
in better fastening at lower cost. The 
Cherrylock Team provides the 
strongest mechanical lock — flush 
fracture rivet available. Positive 
visual inspection after installation — 
with grip length marked on the rivet 
head — is offered only by the 
Cherrylock Team. 

For technical data on the Cherry- 
lock Team of rivets, write Cherry 
Rivet Division, Townsend Company, 
Box 2157-N, Santa Ana, Calif. 


CHERRY RIVET DIVISION 

SANTA ANA, CALIFORNIA 

Townsend Company 

ESTABLISHED 1816 • BEAVER FALLS, PA. 
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COMPARISON of fuels with regard to aircraft range is intended to show the over-all effect 
of lower densities and higher heats of combustion. It is based on an arbitrary selection of 

all the others, in the sapor phase. 


adequate for a large number of antici- 
pated aircraft requirements. This 
coupled with the fact that they need no 
special fuel handling equipment or 
techniques makes these fuels attractive. 
Hibbard feels. 

High rates of in-flight fuel vaporiza- 
tion is another problem posed by these 
fuels. In the case of aviation gasoline, 
this is only a minor problem even at 
high altitudes, says Hibbard, and could 
be solved by a moderate amount of hmk 
pressurization. For the liquefied gases, 
studies indicate that cylindrical tanks 
carried in the fuselage and covered with 
a i-in. of expanded polystyrene insula- 
tion would keep fuel vaporization rates 
far below engine consumption rates. 
Ground Storage 

On the ground, the liquefied gases 
would require new types of storage and 
fuel handling techniques. Hibbard says, 
if they are to be used in aircraft. But 
according to recent reliable estimates, 


New York— Use of kerosene fuel has 
resulted in a lower fire rate in airline 
accidents than that experienced with 
aviation gas, according to M. G. Beard, 
of American Airlines. 

Reviewing 18 months of airline jet 
operations with kerosene. Beard told 
American Chemical Society members 
meeting here that the carriers have 
adapted more easily to kerosene than 
previously to high-octane gasoline. 

Regarding accident fire safety. Beard 
said a study of 86 accidents during the 
period Jan. 1. 1959 to July 51. 1960 
show that 53 involved gasoline and 33 
involved kerosene. Of the accidents in 
which gasoline was the fuel. 23 or 
43.5% resulted in fires. Of the accidents 


he points out. liquefied methane, the 
most critical of the gases, could be 
stored in bulk at a cost of approxi- 
mately 50 cents gal., a figure not out 
of line with the 10 cents-25 cents/gal. 
cost for the storage of conventional 

Hibbard notes the fact that methane, 
propane and modified aviation gasoline 
arc all readily available in sufficient 
quantities and at reasonable costs. In 
fact, says Hibbard, in cost and availa- 
bility. liquid methane probably comes 
out ahead of conventional aircraft fuels. 
It is estimated that the delivered cost 
of liquid methane would run 25 cents 
to 45 cents per million Btu. compared 
with approximately 85 cents per million 
Btu. for JP-4. 

Costs of propane and aviation gaso- 
line per Btu. would be comparable to 
that of conventional JP fuels. The 
aviation gasoline, says Hibbard, is avgas 
only in terms of volatility; used for jet 
fuel, it would need no octane number. 


involving kerosene, seven or 21% re- 
sulted in fire. 

Fatal accidents numbered 31 of the 
total, and of the fatal accidents, fires 
occurred in 17 or 81% of those involv- 
ing gasoline and six or 60% of those 
involving kerosene. 

The figures cover world-wide acci- 
dents with fire potential involving 
scheduled, supplemental and all-cargo 
fixed-win^ airlines in revenue and non- 

Safety Comparison 

A similar comparison of the safety 
characteristics of kerosene and JP-4 as 
used in military transports has not been 
made. Beard said. Also, few figures 


exist with which to compare the fire 
safety record of kerosene and JP-4 in 
commercial operation. 

Operational handling of kerosene fuel 
has not posed any serious problems, the 
American official said, and in some 
areas kerosene has proved easier to 
handle than gasoline. Airlines have re- 
spected other areas where kerosene 
offers a greater hazard and by adhering 
to safety standards have produced a 
good operation with respect to fires. 

Generation of static electricity has 
been considered a major hazard in han- 
dling kerosene. After the airlines de- 
cided to use kerosene rather than JP-4. 
fuel companies began investigations of 
this characteristic of kerosene. Final 
phase of a research program into the 
problem is under way by the coordinat- 
ing research council, covering both ker- 
osene and JP-4. 

Previous Research 

Previous research had indicated, ac- 
cording to Beard, that some static dis- 
charges within an aircraft tank may 
contain several times the minimum en- 
ergy for ignition of the most readily 
inflammable mixtures. 

Fuel spills had been an anticipated 
source of difficulty, particularly on 
asphalt ramps. Beard said. But expe- 
rience with Lockheed Electra. Boeing 
707, Douglas DC-8 and Convair 880 
underwing fueling has shown a reduc- 
tion in fuel spills and, if anything, 
cleaner ramps. Oil drippings from 
drain lines of piston engines are a 
major cause of dirty ramps. The new- 
concrete ramps at the jet gates at Idle- 
wild. Beard said, are still white and 
clean, whereas the new piston gates arc 
already stained with oil. 

Since engine manufacturers gen- 
erally had believed JP-4 would be the 
U.S. commercial jet fuel, engine manu- 
facturers had concentrated on that fuel 
and had little service experience with 
kerosene, Beard said. 

n ut mechanically, jet engines appar- 
ently have tolerated whatever differ- 
ences exist between kerosene and JP-4 
with little distress. 

Turbine engine fuel requires espe- 
cially good “house-keeping" in han- 
dling from carriers to airplanes, accord- 
ing to Beard. It is more difficult to 
keep clean. Among the problems in 
using it have been failure of fuel quan- 

“epidemic” and led to delayed sched- 
ules and considerable maintenance ex- 
pense. Reason for this turned out to 
be water in the kerosene, which would 
short out the tank probes and cause 
the gage system to indicate incorrectly. 
During shipment of the probes to over- 
haul bases, they would dry out and an 
inspector could find nothing wrong. 

Source of the water was finally found 


Airline Utilization of Kerosene 
Fuels Reduces Fire Accidents 
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GRAPHITAR 

ICARBON-GRAPHITE) 

THE VERSATILE ENGINEERING MATERIAL 
THAT POSSESSES MANY UNIQUE AND PRACTICAL 
ADVANTAGES FOR A VARIETY OF APPLICATIONS 


MINIMUM LUBRICATION REQUIRED-Because of 

the controlled porosity and non-melting nature of 
GRAPHITAR, the only lubricant GRAPHITAR 
bearings need is water or other low-viscosity fluid. 
Any such fluid with non-gumming characteristics 
will provide an extremely low coefficient of friction 
and assure long life of the GRAPHITAR parts. 

RESISTANCE TO CHEMICAL ATTACK -GRAPH- 
ITAR has the ability to withstand the action of 
almost any chemical, with the exception of the 
most highly oxidizing re-agents in hot and con- 
centrated form. GRAPHITAR parts, for example, 
operate efficiently in steam, chemical and gas 
valves to provide a corrosion resistant material 
operating under the most adverse conditions. 

MECHANICALLY STRONG - GRAPHITAR will 
not warp or distort even in high pressure applica- 
tions. Compressive strength up to 45,000 psi and 
transverse breaking strength from 3000 to 16,000 
psi, depending on the grade. 

HEAT RESISTANT-GRAPHITAR is not affected 
by heat under neutral or reducing conditions. Tem- 
peratures of oxidation for most grades is approxi- 
mately 700 degrees F. In addition, GRAPHITAR 
engineers have developed a special oxidation 
resistant grade of GRAPHITAR that has been 


exposed in an oxidizing atmosphere (air) of 1200 
degrees F. and after 200 hours, it showed a weight 
loss of less than six per cent. 

MOLDABLE -GRAPHITAR has excellent molda- 
bility properties that make possible and practical 
unusual shaped parts. Design requirements such 
as ears, face slots, and outside diameter notches 
can easily be incorporated into GRAPHITAR 
parts without secondary machining and finish- 
ing operations. 

MACHINING —The United States Graphite Com- 
pany operates an excellent finishing department 
to do all finishing operations to the most exacting 
specifications. GRAPHITAR may be ground to 
size or shaped with a tungsten carbide or diamond 
tipped tool to tolerances as close as .0005". When 
surfaces require a high degree of precision in flat- 
ness, lapping and polishing equipment are em- 
ployed and accuracies within three light bands 
can be produced. 

LIGHT WEIGHT -GRAPHITAR is lighter than 
magnesium and is being employed increasingly in 
the aircraft and missile fields. The weight per unit 
volume of various GRAPHITAR grades is as fol- 
lows: 102.8 to 116.03 pounds per cubic foot, 
.0595 to .0672 pounds per cubic inch, .952 to 
1.074 ounces per cubic inch. 


Write today for Engineering Bulletin No. 20 

THE UNITED STATES GRAPHITE COMPANY 

DIVISION OF T H E WICKES CORPORATION. SAGINAW 5, MICHIGAN 
GRAPHITAR® carbon graphite • GRAMIX s powder metallurgy • MEXICAN graphite products • USG® brushes 



NEW 

ANSCO INDUSTRIAL 
X-RAY CALCULATOR 
SOLVES 
TECHNIQUE 
PROBLEMS 
AT A GLANCE 


Here’s an all new calculator 
designed to correlate all fac- 
tors in industrial x-ray tech- 
nique and give working an- 


• PROVIDES COMPLETE INFORMATION 
• READS AIL ON ONE SIDE 
• READS FROM TOP TO BOTTOM 



In the shop this new calculator rapidly pro- 
vides information for solving new problems. 
In the classroom it gives students a visual 
working relationship with x-ray exposure 
parameters. 

Ansco, Binghamton, N. Y., A Division of 
General Aniline & Film Corporation. 


Solves problems in: 

a. exposure determination. 

b. film speed-density relationships. 

C. exposure compensation for 

density changes. 

d. choice of film to meet scheduling 
problems. 

e. techniques for multi-thickness specimens. 

f. exposure compensation for kilovoltage 
changes. 

g. sandwich techniques. 

h. density determinations for various metal 
thicknesses. 


ORDER YOUR 

ANSCO X-RAY CALCULATOR 
DIRECTLY FROM: 

SOCIETY FOR 

NON-DESTRUCTIVE TESTING 
1109 HINMAN AVE., EVANSTON, ILL 
PRICE $10.00 


Ansco 


X-ray 


at a station close to a refinery. Ker- 
osene delivered directly to storage tanks 
was pumped in at the same time fuel 
was going into trucks from the same 

Mixing of gasoline with kerosene was 
practiced during the early U. S. jet 
operations, Beard said, when kerosene 
was available only at a relatively few 
airports. In diversions or other opera- 
tions off scheduled routes, aviation gas 
was mixed with rcsidued kerosene in 
the tanks. Engine manufacturers per- 
mit gasoline to be used on an emer- 
gency basis only, mainly because of lead 
deposits produced on injection nozzles, 
combustors, guide vanes and buckets 
and fewer takeoff thrust. From an op- 
erator's point of view, use of gas in- 
creases the fire hazard. 

Mixing of gasoline and kerosene even 
in emergencies was stopped, Beard said, 
following a tank truck fire at Chicago 
after the two fuels had been accidentally 
mixed. While this accident was not 
directly attributable to the mixture, 
indications were that the hazard is 
greater with the mixture than with 
either fuel alone. Occasionally North 
American airline operators find it neces- 
sary to mix kerosene and IP-4, and 
overseas operators find kerosene un- 
available and use JP-4 when necessary. 
Tank Coatings 

To help keep kerosene clean, oil 
companies recently have been experi- 
menting with coatings for inner sur- 
faces of storage tanks, pipelines and 
tank to prevent rust and scale contam- 
ination. Relatively few tank trucks are 
coated and economics of coating are 
not yet conclusive. 

One Vickers Viscount operator had 
no difficulty of this kind during the 
first two and a half years, using uncoated 
fuel trucks. After that time, problems 
with Rolls-Royce Dart engine fuel con- 
trols and pumps developed because of 
foreign matter in the fuel and the air- 
line now is haring its trucks coated. 

Big carriers which began turbine op- 
erations in 1958 and 1959 have not ex- 
perienced such problems at least as yet. 
Another year may be required to indi- 
cate whether the Pratt & Whitney en- 
gines, with low pressure fuel systems can 
tolerate contamination which handi- 
capped the higher pressure Dart fuel 

One difficulty in development of 
commercial turbine fuels was deter- 
mination of freeze point. After exten- 
sive test, most U. S. domestic operators 
have specified a minus 40F freeze point. 
Both U. S. transatlantic operators set 
the freeze point at minus 58F with the 
kerosene. 

In the 18 month period, lowest wing 
tip tank fuel temperature recorded in 
domestic operation was minus 34.5F at 
completion of a trancontinental Sight. 


PRODUCTION BRIEFING 

Air Products. Inc., liquid hydrogen 
daily production capacity for the Air 
Force has reached 68,500 lb., with two 
Florida plants producing 60,000 and 
7,000 lb. respectively. Painesville, Ohio, 
plant produces 1 , 500 lb. 

General Electric Missile and Space 
Vehicle Department is conducting de- 
sign study of a self-contained, full-pres- 
sure space suit under SS0.531 Air Force 
contract. 

Army Nike Hercules has intercepted 
and destroyed another Hercules at 
19-mi. altitude over White Sands Mis- 
sile Range. 

Transfer of missile base construction 
responsibility to new Army Corps of 
Engineers Los Angeles Ballistic Mis- 
sile Construction Office has begun with 
shift of Denver Titan complex from 
Omaha District Engineer. Plattsburgh 
AFB and Ellsworth AFB Atlas construc- 
tion responsibility has been transferred 
to Los Angeles office. 

Sperry Gyroscope Co. will produce 
wide-range passive underwater detection 
system for subs under a $4.5 mil- 
lion Bureau of Naval Weapons con- 


“WHY GO 
PUBLIC?” 

The answer to this vital 
question is in our 
informative brochure— 
if you need money and 
you are considering either 
a public issue or the 
acquisition of private 
capital, you’ll find 
our services of real value. 
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If you think 
business flying is 
a rewarding way 
to speed your day... 
have your company 
try a new 

HILLER E4 

Interplant transportation problems? Executives lose more time 
getting to the airport than the flight takes? Isolated construc- 
tion sites bogged down for lack of supervision or parts? Give 
clients a bigger perspective? 

The Hiller E4, new sister ship of the famous flying workhorse, 
the Hiller 12 E. world aviation record holder, has two answers 
to your problem. 

One: Use it as a station wagon for transporting executives 
and supervisory personnel. Its safety is built into the 305 
horsepower it uses to full advantage. So powerful, it is the 
only U.S. 4-place helicopter with the power for vertical climb 
at gross weight — and at 820 feet per minute! 

Two: Use it as a flying pickup truck. No prima donna, this, 
it’s built to carry bolts, dynamite, or reinforcing steel. Even 
the passenger seat knocks down tike a station wagon's, and 
it's the most economical 4-place helicopter in flight. 

Your company can own or charter an E4. Either is exhilarat- 
ing and profitable, and a demonstration by your Hiller dealer 
can show you how much! For the whole perspective on the 
Hiller E4, write Commercial Division, 
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BUSINESS FLYING 


Industry Pushes Turbine Engine Plans 


By Erwin J. Bulban 

Los Angeles — Rapidly building 
ground swell for light turbine engines 
in business aircraft evidenced here at 
National Business Aircraft Assn.’s 1 3th 
annual meeting and forum indicates 
that it is reaching the point where tim- 
ing of announcement of plans is becom- 
ing a critical factor to airframe builders’ 
management. 

A major reason for delay in making 
the big announcement appears to be 
commercial rather than technical. ITic 
small powcrplant spectrum has become 
well defined and the engine manufac- 
turers are generally in a position where 
they arc now able to talk costs and 
deliveries (AW Sept. 5. p. 30). 

But a crucial year for marketing new 
piston-engine lines, representing costly 
design changes, lies ahead. Few builders 
relish the thought of compromising 
sales of these airplanes and striking 
what could be a damaging blow to their 
distribution organizations in the year 
ahead by premature revelation of tur- 
bine plans. Both engine and airframe 
manufacturers arc also desirous of get- 
ting results of planned testbed programs 
using currently available airframes to 
prove out paper calculations and cost 

It seems apparent that the initial 
generation of turbine-powered light and 
medium-size business planes will be 
turbine-powered versions of piston- 
engine current types, since this ap- 
proach will most effectively keep air- 

Engine manufacturers are working on 
testbed programs to speed the time of 
application of engines to airframes. 
Boeing plans to refit a Grumman Wid- 
geon amphibian with its 250-hp.-class 
Model 502 and Canadian Pratt & 
Whitney is putting its 500 hp. PT-6 
(T70) in the nose of a Beech 18. Indi- 
cations are that General Electric has 
plans to flight test its CF-700 turbofan 
in a business plane. 

Boeing told business pilots here that 
it can offer 30-60 day delivery of the 
Model 502 at approximately $10,000; 
the company is currently certificating 
the engine toward a 270-h'p. continuous 
rating and 325 hp. maximum power. 
The higher-powered 520, which Boeing 
says it can deliver for prototype instal- 
lations in 90 days for approximately 
$20,000, can be tooled for production 
next year, a company representative 
reported. In production, the price 


would go down to the $12,000-514,000 
range, with normal overhaul costs run- 
ning 51,800-52,000 at 1,000 hr. if it 
is not necessary to replace the engine's 
hot section. The lighter Model 502 
price would probably go down to ap- 
proximately 58,000 in 1962 and be 
well below that in 1964, a Boeing repre- 
sentative indicated. 

Continental, which believes that the 
500-hp. class holds the best market ap- 
peal currently, is talking price of ap- 
proxmiatclv 51 3,000 per unit for limited 
production quantities of its new 500- 
hp. Model 217-6A, which will be avail- 
able to manufacturers in prototype con- 
figuration next summer and should be 
in production a year later. The com- 
pany pointed out that because of its 
agreements with Turbomeca, it has a 
line of turbines running from 350 to 

1.000 hp. 

Operating Time 

Canadian Pratt & Whitney noted 
that its 500-hp. PT-6A already has some 

2.000 hr. operating time and is sched- 
uled to complete a 50 hr. test next 
April, with production to begin a year 
later. The company believes that the 
engine should have capability of going 

1.000 hr. to overhaul within two years 
of FAA approval. Indications arc" that 
Canadian PWA intends to cover its 


turboprop bet by also having available 
derated versions of the PT-6 A, going to 
350 hp. A helicopter version of the 
PT-6, designated PT-6B (T-74-2) is 
under development for Army’s light 
observation airplane (LOA) helicopter 
competition, with a sea level rating 
of 350 slip, on a 100-dcg. day and 290 
slip, rating at 6,000 ft. and 95 deg. 
temperature. 

General Electric also expects to have 
its 4,000-lb.-thrust aft-span turbojet 
certificated in 1961 with a 600 hr. over- 
haul period for production models. 
Company notes that the CF-700 will 
have a fuel consumption some 15% 
lower than conventional jet engines of 
the same power and noise level will be 
approximately half that of a similarly 
rated straight turbojet. The engine sys- 
tem now provides guaranteed thrust 
reversal of 40%; with more complex 
design this could be bettered if desired, 
the company says. The manufacturer 
also expects to have its 2,700-lb.-thrust 
CJ610, civil version of the J85, certifi- 
cated next year. Normal configuration 
would be available for 1 5,000-lb. gross 
weight or higher aircraft. A derated ver- 
sion can handle aircraft as small as 
8,500 lb. gross weight, according to 
GE. Company told business pilots 
that the CJ610 actually is a companion 
powerplant to the CF-700 aft-fan, the 



Cessna Plans Addition to Administration Building 

New two-story office building at Cessna Aircraft Co., Wichita, Kan., is depicted in tin's 
architect's drawing. Structure (far right) connects with the west wing of Cessna's present 
administration building at left. Note facility for heliport. 
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Collins Weather Radar 


is Weight Conscious 

Weighs only 48.8 pounds ... the light- 
est, smallest stabilized X-Band weather 
radar available. 


Collins transistorized WP-103 Weather 
Radar System provides complete air- 
borne radar service. . .with all the airline 
reliability of bulky conventional systems. 



The scope reveals an accurate, contin- 
uous picture of weather conditions 150 
nautical miles ahead of the aircraft in a 
120° (or 360°) sweep. Special contour 
circuits clearly define corridors of milder 
weather and sharp, black areas of in- 
tense activity. An optional bright tube, 
daylight-tube indicator needs no cum- 
bersome scope hood. New 12”, 18" or 
30" antennas adapt to fit any space 
requirements. 

For compact, lightweight reliability, look 
into Collins WP-103 weather eye. Con- 
tact Collins direct for further information. 






hitler basically being a CJ-6'10 with the 
aft-fan assembly added. 

Few new aircraft were unveiled at 
NBAA’s display. Many were modifica- 
tions of World War 11 types, such as 
advanced versions of the Douglas B-26. 
Among the noteworthy modifications of 
existing types were two different ver- 
sions of the Beech IS with tricycle land- 
ing gear. 

Neatest of these appeared to be the 
Volspar version, which has been de- 
signed to handle all past, present and 
future models of the Model 18 up to a 
gross weight of 10,000 lb. for landing, 
and up to 10,500 lb. on takeoff. Modi- 
fication was designed by engineer John 
Thorp, formerly of Lockheed and de- 
signer of the Sky Scooter private plane. 
Volspar, a contraction of the names of 
two Pacoima, Calif., firms (Volitan Avi- 
ation, an aircraft conversion company 
and Paragon Tool & Die Engineering, 
which specializes in turbine wheel man- 
ufacture), intends to build the kits for 
converting Beech ISs to tricycle con- 
figuration, but will depend upon an- 
other firm to market them. Negotia- 

sevcral companies to handle the mar- 
keting chore. 

In design of the nose gear, its loads 
are transmitted to the nose monocoque 
structure via two shear beams. The 
main gear, which has been moved ap- 
proximately 48-in. aft, is tied to a truss 
bolted to the main spar, plus some addi- 
tional members in the center wing to 
take care of added torsional loads. All 
three wheels use 8.50 x 10 tires. The 
tricycle gear retracts forward and all 
wheels are completely enclosed by 

Fuselage Enlargement 

Tlie Rausch Shir version of the Twin 
Beech with tricycle gear also includes 
considerable modification to enlarge the 
fuselage. Rausch states that its modified 
Twin Beech is designed to seat up to 
10, with the fuselage in the cabin area 
lengthened approximately 51 in. and 
the top of the cabin raised 11.5 in. To 
accommodate the new landing gear the 
nose has been lengthened approximately 
three feet. Main gear, moved rearward 
approximately 47 in., is tied to a new 
rear spar added to the wing, via two 
ribs extending forward. Nose gear is 
connected to four main fuselage beams 
and is full castering, but controllable 
35 deg. in either direction. Price of the 
complete Rausch modification is given 
as approximately 5125,000. A company 
representative stated that plans have 
been made for further development of 
this basic modification utilizing either 
the new eight-cylinder Lycoming 720 
flat piston engines or Boeing 520 turbo- 
props. 

A new five-place light twin, the Sa- 
turn Meteor II, was on static display. 


Designed for a price of approximately 
544,000 equipped, the airplane has 
two 180-hp. Lycoming O-360-A1A en- 
gines, a gross weight of 3,800 lb. and 
empty weight of 2,100 lb. At 75% 
power, speed is stated to be 199 mph. 
With total of 120 gal. fuel, including 
tip tanks, the Meteor II is reported to 
have a range of 1,100 mi. An isothalic- 
type reinforced plastic is used in fabri- 
cating the nose section, cabin top, ver- 
tical fin, stabilizer and elevator tips, 
engine cowlings, tip tanks and cabin 
door. Vice president and chief engi- 
neer of Saturn Aircraft Engineering, 
Oxnard. Calif., is C. G. Taylor. 

Hiller displayed its new four-place 
E-4 helicopter, powered by 305-lip. 
Lycoming VO-540. Fitted with dual 


carburction, providing 18 additional 
horsepower, the E-4 has a cruise speed 
of 90 mph., sea level range of 225 mi., 
maximum rate of climb of 1,340 fpm. 
and hover ceiling (out of ground effect) 
of 6,400 ft. 

Sperry Phoenix Co. reported that it 
is setting up a nationwide distribution 
system for its SP-3 light autopilot sys- 
tem and already has reached agreement 
with Beech Aircraft Corp. for factory 
installation of the equipment and sales 
through the airframe manufacturer’s 
dealer organization. Sperry is working 
on similar negotiations with other busi- 
ness plane makers. The single axis ver- 
sion of the autopilot, weighing 6) lb., 
costs $1,318. Other axis nmetions can 
be added as desired. 
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Every Pratt &Whitney 


Aircraft Jet Engine 


Now in Service . . . uses 


Whittaker Products ! 



WHITTAKER CONTROL VALVES 

. . . the heart of the Anti-Icing 
Systems which protect Pratt & 
Whitney Aircraft jet engines. 


78,000 Whittaker Controls Products in successful use on Pratt & Whitney 
Aircraft engines is an impressive record in PLANNED RELIABILITY! 

The superb performance of Pratt & Whitney Aircraft jet engines at high 
altitudes, under extremely low temperatures, is assured by Whittaker Con- 
trols Anti-Icing Systems incorporating Whittaker Valves. 

The wide acceptance of Whittaker Controls Products for the most difficult 
and exacting applications is the result of design integrity and precise 
adherence to sound engineering and manufacturing principles. 

Advanced design concepts, environmental testing and quality-controlled 
production ... assure you of PLANNED RELIABILITY in every valve and 
fluid control system that bears the famous Whittaker name! 



WH ITTAKE R 
CONTROLS 

DIVISION OF TELECOMPUTING CORPORATION 

9/5 North Citrus Avenue • Los Angeles 38, California 
Phone: Hollywood 4-0181 


\ Systems’ 


£ 


OTHER MEMBERS OF THE TELECOMPUTING FAMILY ARE: NARMCO INDUSTRIES. INC. • WHITTAKER GYRO 
• TELECOMPUTING SERVICES. INC. • ELECTRONIC SYSTEMS • DATA INSTRUMENTS • COOK BATTERIES 
PRODUCTS • ELECTRONIC COMPONENTS • PHOENIX ENGINEERING • CONOLON SPORTING GOODS 


MONROVIA AVIATION 
' VALUE ENGINEERED 


NEW AVIATION PRODUCTS 



Transistorized ADF 

Transistorized automatic direction 
finder is intended for the general avia- 

The ADF-T-12 system, employing 
transistorization and printed circuits, is 
70% lighter than former models. The 
receiver weighs 5.0 lb., indicator/ampli- 
fier 3.2 lb. and the loop antenna 1.3 
lb. Frequency coverage is 190 to 1,750 
fcc. and ADF bearing accuracy is + or 
— 3 deg. at levels of 100 uv/m and 
greater. 

Motorola Aviation Electronics, Inc., 
Santa Monica, Calif. 



Water-Methanol Filter 

Full-flow filter, developed for the 
Rolls-Royce Dart engine water-methanol 
injection system, is in service on the 
Grumman Gulfstream. 

The 20-micron filter employs a stack 
of circular wire cloth filter elements 
assembled on a keyed spindle. The fil- 
ter, weighing 2 lb., is fitted with a by- 


pass relief valve activated by a two- 
pound rise in pressure differential. The 
unit is cleaned by removing the filter 
stack, cleaning the individual elements 
and reassembling. 

Screen Products, Inc., Passaic Ave., 
Caldwell, N. J. 

Liquid Hydrogen Valves 

Ball valves for liquid hydrogen han- 
dling applications arc vacuum jacketed 
to prevent boil-off. 

Available in pressure and manually 
operated models, the stainless steel bail 



valves range in size from f to 8 in. 
diameters. Valves are welded into the 
line to maintain the vacuum jacket. 
Top loading permits disassembly for 
maintenance without removing the 
valve from the line. 

Hvdromatics, Inc., 70 Okner Parkway, 
Livingston, N. J. 

Hydraulic Servo Motor 

Hydraulic motor designed to control 
missile tracking antennas is said to be 
suitable for flight control functions on 
missiles and space vehicles. 

The CMF-02 hydraulic servo motor 
is less than 1 cu. in. in size and weighs 
-1 oz. The motor develops 0.333 hp. at 
6,000 rpm; displacement is 0.02 cu. in. 
per revolution. 

Bendix Hamilton Division, Hamil- 
ton, Ohio. 


Explore the future at 

Honeywell 

Aero 



Challenging career opportunities are 
offered at Honeywell in advanced 
projects such as continuing develop- 
ment of the Gas Bearing Gyro above, 
for inertial navigation, autopilot ref- 
erence and other types of systems. 
Current openings: 

BSEE or MSEE with 2-3 years 
experience in such areas as servo- 
dynamics, vibratory mechanics, fluid 
mechanics, or advanced instrumen- 
tation techniques. Applicants should 
have an interest in design of pre- 
cision electro-mechanical devices or 
development of gyro devices and 
gyro complexes. 

BSEE or MSEE to work on the 
design and development of acceler- 
ometers, gyros, and gyro-complexes. 
Background and experience in design 
and development of transistorized 
circuits, digital technique experience, 
circuit design for generating and con- 
trolling pulses and gating techniques 
and micro-miniaturization are most 
desirable. 

To discuss these or other openings, 
write Mr. James H. Burg, Technical 
Director, Dept. 811, Aeronautical 
Division, 1433 Stinson Blvd., Minne- 
apolis 13, Minn. 

Honeywell 
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OF SPACE TECHNOLOGY IN 

COMMUNICATIONS 


Lockheed's interest in developing the science of communications extends from the 
depths of the oceans to deep space. Its Missiles and Space Division research programs 
deal with the development and application of statistical communication and decision 
theory in such areas as countermeasures; telemetry multiplexing and modulation; 
scatter communications; multiple vehicle tracking; millimeter wave generation and 
utilization; sonic signal detection and processing; avoidance of multipath degradation; 
and interference avoidance. 

Associated research and development efforts are directed toward propagation 
studies and advanced antenna design; low noise ampliliers; vehicle borne signal trans- 
mission and reception, data storage and processing; solid state materials and devices. 

The scope of such activities extends from advanced studies of naval communica- 
tion problems on and under the oceans; the many applications to satellite vehicles; 
on to the specialized communication problems of deep space explorations. Latter 
needs are exemplified by high frequencies, low weight and power, high stability, low 
effective bandwidth, extreme reliability and basic simplicity requirements. 
Engineers and Scientists: Investigating the entire spectrum of communications is 
typical of Lockheed Missiles and Space Division's broad diversification. The Division 
possesses complete capability in more than 40 areas of science and technology — from 
concept to operation. Its programs provide a fascinating challenge to creative engi- 
neers and scientists. They include: celestial mechanics; communications; computer 
research and development; electromagnetic wave propagation and radiation; elec- 
tronics; the flight sciences; human engineering; magnetohydrodynamics; man in space; 
materials and processes; applied mathematics; oceanography; operations research and 
analysis; ionic, nuclear and plasma propulsion and exotic fuels; sonics; space medicine; 
space navigation; and space physics. 

If you are experienced in work related to any of the above areas, you are invited 
to inquire into the interesting programs being conducted and planned at Lockheed. 
Write: Research and Development Staff, Dept. J-I7A, 962 W. El Camino Real, 
Sunnyvale. Calif. U.S. citizenship or existing Dept, of Defense clearance required. 

Lockheed MISSILES and space division 

Systems Manager for the Navy POLARIS FBM ; 
the Air Force ACENA Satellite in the DISCOVERER, 

MIDAS and SAMOS Programs; Air Force X-7; and Army KINGFISHER 

SUNNYVALE. PALO ALTO. VAN NUYS. SANTA CRUZ. SANTA MARIA. CALIFORNIA 
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Amphenol Products 



AMPHENOL-I 


Connectors manufactured by 

AMPHENOL CONNECTOR OIV 

Cable manufactured by 

AMPHENOL CABLE A WIRE O 

both of Chicago 

CORPORATION . BROADVIEV 
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New MB vibration unit extends range, accuracy 

and efficiency of accelerometer calibration 



Now, for the first time, a single system enables you to accurately calibrate 
vibration transducers at any frequency from 5 to 10,000 cps with 
accelerations up to 100 g. 

Complete and self-contained, the MB calibration system saves you space, time 
and money. This entirely new system incorporates all the necessary 
instrumentation required for fast, accurate calibration. Newly designed 
circuits simplify calibration procedure and eliminate special techniques. 
Powered by an extremely low distortion amplifier, the MB Model C12 calibrator 
produces 150 pounds of high-fidelity linear force. 


v exciter-calibrator pictured above is another example of MB’s 
ing efforts to anticipate the needs of the environmental test en 
other reason why engineers everywhere recognize that the impen 
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Allied Research offers 
immediate key career 
opportunities in 10 
technological fields to 
scientists and engineers. 
For full information, 
forward your resume 
in complete confidence. 

A booklet describing 
Allied Research facilities 
and capabilities is also 
available on request. 


VlBRATfO** 

EFFECTS 


. . . rely on the integrated engineering' 


capabilities of Allied Research. 

For the control of vibration effects Allied 
Research has developed unique shock 
mounts which markedly diminish the 
force of external or internal vibration. A 
recent breakthrough in vibration isolation 
is a suspension system developed to 
guard delicate instrumentation against 
effects of environmental shock, tempera- 
ture and vibration . . . without affecting 
the precision of initial angular alignment. 
Also company developed is the Delta- 
Mount, an all-metal shock mount of beam 
springs and sliding-load transfer points 
which imparts omni-directional stiffness 
without decrease in high-frequency isola- 
tion efficiency. 

Further evidence of Allied Research's 
ability to tailor a solution to the specific 
problem is in the development of a vibra- 
tion isolator for the guidance system of a 
long-range missile designed to withstand 
high sustained acceleration and unusual 
environment. Under development, too, is 

a servo-mechanized "active" isolator 
providing isolation against low-frequency 
excitation yet responding with negligible 
static deflections. 

For prompt, economical solution to shock 
end vibration problems investigate the 
broad, integrated capabilities of Allied 
Research. Write today for advice and as- 
sistance on specific problems. 




ALLIED RESEARCH ASSOCIATES, INC. 

« LEON STREET. BOSTON’S. MASSACHUSETTS • GARRISON 7-H34 
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SAFETY 


CAB Accident Investigation Report: 


C-54 Under VFR Crashes Into Mountain 


On Sept. 24, 1959, at approximately 
1717 A.S.T.. a Douglas C-54B-DC', 
N 65596, operated by Reeve Aleutian Air- 
ways, Inc., as Flight 5. crashed into the 
northeast side of Great Sitkin Island killing 
all 16 persons on board. 

Flight 5 was a scheduled flight between 
Anchorage and Shemya, with intennediate 
stops at Cold Bay and Adak, Alaska. A 
routine takeoff was made at Cold Bay, and 
all en route radio reporting points were 
made to the company within two or three 
minutes of their estimated times. At 1650 
A.S.T., the flight reported that it was 100 
mi. northeast of Adak, at 4,500 ft., on top 
and in the clear. Flight 5 then estimated 
it would be over the Adak low frequency 
range at 1725 A.S.T. The flight was cleared 
to the Adak low frequency range, to main- 
tain VFR on top, and to call Adak ap- 
proach control when 50 min. out for land- 
ing instructions. At 1715 A.S.T., the flight 
advised the company it was canceling its 
IFR flight plan and was proceeding VFR. 
Two minutes later Flight 5 attempted to 
communicate with Adak approach control. 
Upon hearing this message, approach con- 
trol called the flight but was unsuccessful. 
It was later determined that the aircraft 
had crashed on Crcat Sitkin Island and 
that there were no survivors. 

This accident occurred as a result of the 
pilot's failure to maintain flight in accord- 
ance with visual flight rules over hazardous 


INVESTIGATION 

Reeve Aleutian Airways Flight 5 of Sept. 
24, 1959, was scheduled between Anchor- 
age and Shemya, Alaska, with intermediate 
stops at Cold Bay and Adak. The flight 
was to remain overnight at Adak. Inc 
crew consisted of Capt. Eugene O. Strouse, 
First Officer Robert L. Pollom, Flight En- 
gineer Brian D. Green, and Stewardesses 
Elizabeth A. Burke and Lorraine A. Hen- 

Prior to departing Anchorage Capt. 
Strouse reviewed the available en route 
weather data, including winds aloft and 
all forecasts. The forecast weather from 
Sequam Island to Adak for the time the 
flight was estimated to fly this segment was 
for west to northwest winds 10 to 20 kt.; 
scattered clouds at 1,000 ft.; ceiling 2,500 
ft. broken to overcast; occasional moderate 
turbulence; occasional light rain or drizzle; 
and a freezing level between 4,500 and 
5,500 ft. msl. The tops of all clouds were 
forecast to be 5,000 ft. A copy of this 
weather data was attached to the flight 
plan. In addition to the above weather 
data furnished the crew, hourly sequence 
reports were relayed by company radio to 
all its airborne aircraft. Following the re- 
view of weather conditions a flight plan was 
filed with, and approved by, company dis- 
patch and ATC. This indicated a flight to 
Cold Bay in accordance with instrument 


flight rules (IFR). Tile aircraft was to be 
refueled there and an IFR flight plan filed 
to Adak prior to departing Cold Bay. 

Flight 5 departed Anchorage at 1009' 
with 22 passengers on board. Following 
takeoff the aircraft was climbed to 8,000 
ft., the cruising altitude, and the flight 
proceeded in a routine manner to Cold 
Bay where it landed at 1550. Eleven pas- 
sengers were deplaned. 

The aircraft was refueled during the 
short stay at Cold Bay and Capt. Strouse, 
according to plan, refiled an IFR plan to 
Adak. This flight plan specified a cruising 
altitude of 1,000 ft. on top direct to 
Akutan intersection, thence direct to Adak. 
The estimated elapsed time was three hours 
plus 10 minutes with eight hours and 40 
minutes of fuel on board; alternates were 
Umnak and Shemya. Prior to takeoff the 
aircraft was cleared by approach control as 
follows: "Cleared out of Cold Bay control 
area 50 mi. southwest via Mordvinof in- 
tersection, maintain VFR conditions on 
top." 

Flight 5 departed Cold Bay at 1419 and 
reported over the Cold Bay low frequency 
range one minute later. At this time the 
flight reported the tops of clouds to be 
1,200 ft., occasionally 1,600 ft., and ad- 
vised that it would climb to and maintain 
4,500 ft.; it also estimated the Mordvinof 
intersection at 1445. The flight was then 
cleared by approach control to make all 
further radio contacts with company radio. 
The flight reported it was at Mordvinof 
intersection at 1445, 4,500 on top, and es- 
timating Akutan intersection at 1458. Ar- 
rival time over Akutan was reported as 1458, 
estimating Easy 1 at 1524. The flight 
reported reaching this checkpoint at 1527 
and estimated arrival at Easy II s at 1555 
At 1552 arrival over Easy II was reported 
and the next checkpoint, 100 mi. northeast 
of Adak, was estimated as 1652. This check- 
point was reported at 1650, at which time 
the flight advised it was 4,500 on top and 
estimated the Adak low frequency range at 
1725, At this time the company advised 
the flight that ATC had cleared it to the 
low frequency range, to maintain VFR on 
top, and to call Adak approach control on 
126.18 megacycles when 50 mi. out for 
landing instructions, lire altimeter setting 
was then given as 29.95. 

Twenty-five minutes later, at 1715, Flight 
5 advised the company it was canceling its 
IFR flight plan and proceeding VFR. Just 
two minutes after this message was received, 
Adak approach control heard the following 
radio transmission from the flight: “Adak 
approach control from Flight 5, 126.18.” 
Approach control answered the flight with- 
in a few seconds but neither this nor anv 

'AIKInwa herein ore Alaska Standard based 
-Eaay I and II are navigational fixes along 


subsequent attempt to reach the flight was 
successful. The voice of the person making 
this last call was judged by the Adak con- 
troller to be normal. 

When the flight was 25 min. overdue, 
Search and Rescue was notified and a con- 
certed effort was begun to locate the missing 
aircraft. At 1850 a Navy aircraft reported 
seeing an orange-colored fire at approxi- 
mately the 2,000-ft. level on the northeast 
side of Croat Sitkin Island. This was later 
confirmed to be the burning wreckage of the 
missing aircraft. 

Civil Aeronautics Board investigators ar- 
rived at Adak the following morning at 
0600. Conferences were immediately in- 
itiated with officials of Reeve Aleutian Air- 
ways, the United States Navy, and the Fed- 
eral Aviation Agency. The trip from Adak 
to Great Sitkin Island was made early the 
morning of Sept. 26. Because of sea con- 
ditions and the rugged coastline of the 
island, this trip necessitated the use of a 
U. S, Navy tugboat, the USCG Clover, a 
small motor launch, and finally, rubber rafts 
for beaching. After landing, a detachment 
of Marines guided the party to the accident 

Great Sitkin Island is composed of vol- 
canic rock which rises from the ocean to a 
height of 5,740 ft The island is approxi- 
mately 14 mi. wide in any direction. The 
wreckage was located on the northeast side 
of the island at an elevation of 2,100 ft. 
on a 50-deg. slope. It was determined that 
at impact the aircraft was making a right 
climbing turn and that it Struck the moun- 
tain when heading 285 deg. magnetic. In- 
itial contact with the sloping ground was 
made by the left outer wing panel followed 
in sequence by the left horizontal stabilizer, 
the Nos. 1 and 2 powerplants, the fuselage, 
and the Nos. 5 and 4 powerplants. The 

empennage separated from the aircraft and 
remained in the initial impact area; all 
four propellers were found in this area. 
Wreckage was distributed over a distance of 
411 ft. Engines Nos. 2 and 5 were found 
in a ravine 400 ft. below and to the right 
of the main wreckage. 

Tile forward section of the fuselage, 
including the cockpit and nose section, 
and the right wing were destroyed by impact 
forces and the fire which followed. Fire 
seriously damaged the left wing, left land- 
ing gear and housing, and the No. 1 engine. 
All landing gears were retracted when the 
accident occurred. 

An examination of the propeller domes 
of Nos. 1 and 2 propellers showed that the 
blades of these propellers were positioned 
IS and 25 deg., respectively, from their 
low-pitch stops. These readings indicated 
that the engines were developing power at 
impact. Dome readings of the other two 
propellers could not lie obtained. 

Readings of all instruments recovered 
were determined to be unreliable. No evi- 
dence was found which indicated that a 
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malfunction of the aircraft or its com- 
ponents had occurred or that fire h3d oc- 
curred prior to impact. Examination of the 
company’s maintenance records showed the 
aircraft to be in an airworthy condition for 
this flight. 

It was further determined that the pilot, 
copilot, and flight engineer were in their 
respective seats with their safety belts 
buckled and that all passengers were seated 
with their scat belts fastened at impact. No 
additional information of value was obtained 
at the accident site. 

On Sept. 24, 1959, at the time of the 
accident, the weather was as follows: Great 
Sitkin Island was located in a cool area 
with high pressure cells to the north and 
south and low pressure areas to the cast 
and west. One low pressure area was cen- 
tered south of Anchorage, the other just 
east of the Kamchatka Peninsula. There 
were no fronts or squall lines affecting the 
route of the flight. 

Each day at 0800 the U. S. Weather 
Bureau station at the Anchorage Airport 
issues for Reeve Aleutian Airways a 12-hr. 
route forecast covering the Aleutian chain 
as far west as Shemya. On the day of the 
accident this forecast drew attention to the 
low pressure areas previously mentioned and 
described their anticipated movement. It 
was further indicated that west of Dutch 
Harbor along the chain there would be 
scattered to overcast clouds based at 1,000 
ft.; a broken to overcast cloud deck above 
2,500 ft., tops 5,000 to 10,000 ft,; with 
brief periods of light rain. The freezing 
level was forecast to be approximately 
5.000 ft., with light icing occurring between 
this level and 10,000 ft. Occasional mod- 
erate turbulence could be expected between 
King Salmon and Adak. Between Dutch 
Harbor and Adak winds aloft at the 8,000- 
ft. level were forecast to be 560 deg. at 25 
kt. Winds aloft at low r cr levels were not 
contained in this forecast. 

The Adak terminal forecast, prepared by 
the Weather Bureau at Anchorage for the 
period 1500 of the 24th to 0100 of the 
25th, called for a broken ceiling at 2,000 
ft. with north-northwest winds at 15 kt. 
and occasional light rain. 

Surface weather observations recorded at 
Adak at 1645 indicated broken clouds (8/10 
coverage) based at 1,500 ft., with a broken 
deck above (1/10 observed) based at 7,000 
ft.; visibility 7 mi.; wind 'vest 11 kt.; tem- 
perature 52; dewpoint 48; altimeter setting 
29.95. 

Prior to the accident a Navy pilot ar- 
riving at Adak 1655 reported a solid over- 
cast at 7,000 ft. and CAVU (ceiling and 
visibility unlimited) above from 100 mi. 
northeast of Adak. He did not observe 
Great Sitkin Island. 

Between 1900 and 2050 another Navy 
pilot flying low near the crash site described 
the cloud coverage as broken, ceiling 2,000 
ft. 

tlie company dispatcher on duty at An- 
chorage the dav of the flight said that he 
personally checked the weather information 
in the Weather Bureau office prior to re- 
porting for duty at 0600. He said also 
that he briefed Capt. Strousc at 0900 and 
after this the first officer prepared the flight 
plan; the flight was then cleared to Cold 
Bay. He said all dispatching of the flight 
both at Anchorage and en route was ac- 
complished in a routine manner. 



Capt. Strousc was first employed by the 1 
company in 1950 as a copilot. He was up- 
graded to captain on DC-5 equipment early 
in 1951 and served in this capacity until 
September. 1955. From this date until 
March, 1957, lie was employed elsewhere. 
He returned to the company in March, 
1957, as a captain on DC-4 equipment, 
became senior check pilot in June, 1957, 
and chief pilot in February. 1958. He had 
a total of 12,855 flying hours, of which 
1,278 were as captain on DC-4 aircraft. 

As chief pilot, Capt. Strouse had certain 
company responsibilities. Among these 
were: pilot training, including proper ac- 
complishment of all pilot en route and 
proficiency checks when due; the maintain- 
ing of all records pertaining to flight; and 
the maintaining of records pertaining to the 
currency of pilots' medical certificates. 

An examination of the captain's pertinent 
flight records indicated that he had taken 

due. These dates were noted on a com- 
pany record entitled "Pilot Five Year Rec- 
ord.” However, these records conflict 
with the records of the local Federal Avia- 
tion Agency medical examiner and the Air- 
men Records Branch of the Federal Avia- 
tion Agency in Washington, D. C.. which 
indicate that his last first-class medical 
examination was taken Mar. 26, 1956. 
Company flight records also indicated that 
Capt. Strousc and two other captains were 
overdue for their proficiency checks. Both 
of these deficiencies arc contrary to Civil 
Air Regulations. In the former instance 
it is obligatory for the pilot to take a pre- 
scribed physical examination each six months 
in order to validate his airline transport 
pilot certificate, which is required of a cap- 
tain. In the latter, an airline pilot cannot 
legally serve as a captain unless these pre- 
scribed checks arc taken and passed. 

Separate and distinct from the responsi- 
bilities of Capt. Strouse are those of the 
company as prescribed in Civil Air Regu- 
lations. These, in part, require that ade- 
quate flight records be maintained at all 

existing regulations. In this case there were 
records in the company files indicating that 
Capt. Strousc had taken each succeeding 
physical examination required after Mar. 26, 
1956. However, there were no Federal j 
Aviation Agency or designated medical ex- 
aminers' records found to substantiate these. 

A Federal Aviation Agency representative \ 
testified that they had made periodic spot , 
checks of the company's records and had 
found nothing to indicate that they were I 
not in order. He further testified that if | 
a pilot w r as asked if he had a valid medical i 
certificate and he replied "ves," the Fed- 
eral Aviation Agency inspector was not re- 1 
quired to actually inspect the certificate for , 

validity. 

When it was learned that Capt. Strouse J 

E rcntly had not had a valid medical cer- I 
tc for a period of approximately three j 
years, inquiries were made of other local 
medical examiners by the Board investi- 
gators to ascertain if. in fact, an examination 
had been taken and not recorded; none such 
was found. These inquiries disclosed that 
Capt. Strouse had consulted with an 
ophthalmologist in Anchorage on Aug. 14. 
1958. The records of this examination 
indicate that his visual acuity was 20/40 , 
either eye with correction, and intraocular 
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revolution in electronics may have 
its genesis in the evolution and synthesis 
of four prime areas: the rapidly maturing 
technologies of semiconductor develop- 
ment and production, surface passivation 
and stabilization research, electronic 
ceramic engineering and controlled 
thin film deposition. Synthesis of effort 
in many scientific and engineering 
disciplines is required to achieve break- 
throughs in these areas and accelerate 
the evolution from conventional to 
microelectronic circuitry. The Solid State 
Electronics Department of Motorola’s 
Military Electronics Division is exploiting 
this approach as the key to long life 
and reliable performance of electronic 
equipment by eliminating excessive 
complexity in component interconnection. 
reliability improvement demands 
a reduction in the number of point- 
to-point connections used in equipment 
design. Highly specialized engineers, 
physicists and chemists, at Motorola, are 
making significant contributions to the 
new art of non-topological integrated 
circuitry. All well-qualified scientists and 
technicians seeking professional growth 
will find stimulation and challenge in 
the Motorola Solid State Laboratories. 
recognition and reward 
will be won by those who, by disciplined 
research in integrated circuits, help 
secure unconditional reliability. Write to 
the office in the area of your choice. 
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KEL-F seal protects fuel flow 

BRAND PLASTIC 1 

on rocket powered X-15 



The vital fuel line that feeds North American’s 
star-chasing X-15 is metered by a system controlled 
with Flo-Ball valves made by Hydromatics, Inc. 
To provide precise valving of liquid oxygen or other 
cryogenic fluids they must open and close faultlessly 
e valves operating 
stic rings made of 
.il, provide perfect 
sealing of sphere against valve seat. Other ICEL-F 
Plastic parts provide a bushing, and a bonnet that 
fits around the Flo-Ball valve stem. 


The ability of KEL-F Plastic to perform efficiently 
in “impossible" environmental conditions is the 
reason Fluorulon Laboratories, maker of the seals, 
recommend them for such rugged applications. 
KEL-F Plastic is ideally suited for many uses in 
the field of rockets, missiles and aircraft. It exhibits 
zero moisture absorption, high dimensional stability, 
excellent moldability, electrical and mechanical prop- 
erties. Inquire about the complete family of 3M 


Chemicals — Molding Powderi 
tomers and Fluids, Fluorochi 
and specialty chemicals — for tl 
your company letterhead, specifying area of interest, 
to 3M Chemical Division, Dept. KAW-100, 
St. Paul 6, Minnesota. 
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For Space Applications, Raytheon offers 
proven, off-the-shelf techniques in CW Radar 


Raytheon has been investigating, developing and 
producing Continuous Wave Radars for more than ten 
years. Impetus for the program was the anticipated 
problems of clutter rejection, ever-increasing inter- 
cept velocities, and low weight -high reliability re- 
quirements in the aero-space era. 

This pioneering effort has resulted in several 
dramatic achievements: multi-kilowatt, low noise 
transmitters; unique antennas that transmit and re- 
ceive simultaneously; a feed-through nulling device 
that adds isolation to the antenna; precise, highly 
sensitive Doppler data processors. 

Raytheon CW Radar Systems incorporating these 
advances are light weight, low volume and low cost. 
They are also simple, reliable, and require consider- 
ably less input power. 

For satellite intercept, space rendezvous, lunar 
or planet soft landings . . . for any space application 


requiring velocity data . . . Raytheon can now offer 
empirically proven CW Radar techniques. Existing 
Raytheon CW hardware is now operational in Missile 
Guidance, Altimetry and Doppler Navigation Systems. 

For CW Radar Brochure, write: 

DIRECTOR OF MARKETING, 

Equipment Division, 

Department L-l, Raytheon Company, 

West Newton, Massachusetts 
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any consequence immediately adjac 
the route involved. 

Capt. Strouse was an experienced 
pilot and had acquired several v< 
'e Hying — *• — ■ 


had elected t 


. , lployed 

by Reeve Aleutian Airways. 

Throughout the flight from Cold Bay 
to the last reporting point all reporting 
points were reached approximately when 
estimated. From this fact it must be con- 
cluded that Capt, Strouse could have easily 
computed his position at the time he can- 
celed the flight plan and should have known 
approximately how far he was from the only 
obstacle of any proportion along the course. 
Since Great Sitkin Island is 5, 7*10 ft. in 
height, and at the time was obscured from 
the pilot's view by converging cloud layers 
as well as the orographic formation sur- 
rounding the mountain, and since the flight 
was cruising IFR on top at 4.500 ft., it is 
obvious that a change of course or altitude 
:o avoid it. If the captain 
continue IFR, under the 
existing weather conditions, he would have- 
had to change course, climb and maintain 
VFR on top. or request an amended clear- 
ance for an altitude assignment of at least 
8,000 ft. (the minimum en route altitude). 
To do this would have taken very little 
extra time and this should not have been 
a deciding factor because the airplane was 
to remain overnight in Adak and no other 
uses were scheduled for it. Capt. Strouse 
did not elect to take any of the above 
courses of action, but instead decided to 

.t the time I 
aircraft was computed to be approximately 
55 naut. mi. from its destination and about 
9 naut. mi. from Croat Sitkin Island. Due 
to the lack of precise information, it is not 
definitely known what the cloud coverage 
xvas where the descent was begun; however, 
it is believed that it was slightly better than 
that in close proximity to Great Sitkin 
Island. It is logical to assume that a pilot 
with this captain's experience and back- 
ground would not deliberately descend into 
a solid cloud condition after stating that 
he was going to proceed VFR. He must 
have thought he could descend to a safe 
altitude below the clouds in accordance 
with visual flight rules and proceed in this 
manner to his destination. 

Since the aircraft w-as apparently in the 


It cannot definitely be determined to 
what degree, if any, the cerebrovascular 
disease from which the captain suffered 
contributed to this accident. However, 
the fact that poor judgment is one of the 


;nt to degree of judgment expected of an airline 
pilot. 

DC-4 The company has taken the following 
irs of corrective action; All approaches into Adak 
arc to be made in accordance with instru- 
ment flight rules. Photographic copies of 
each pilot's medical certificates are to be 
made upon the pilot's receipt of the cer- 
tificate and placed in the file. 

determines that the probable 


, it is p 


lire to maintain flight 
visual flight rules during a descent 
hazardous terrain. 

Bv the Civil Aeronautics Board: 
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Alan S. Bovd, Member 
J. S. Biucdon, Member 
SUPPLEMENTAL DATA 

The Civil Aeronautics Board was notified 
of the accident at 2552, Sept. 24. 1959. 
An investigation w-as immediately initiated 
in accordance with Section 701(a)(2) of the 
Federal Aviation Act of 1958. A public 
hearing was ordered by the Board and was 
held in Anchorage, Alaska, Oct. 15, 1959. 

Reeve Aleutian Airways, Inc., is an Alas- 
kan corporation with its principal office 
in Anchorage, Alaska. The corporation 
operates as an air carrier under a certificate 
of public convenience and necessity issued 
by the Civil Aeronautics Board and an 
operating certificate issued by the Federal 
' Agency. These certificates at " 


importa- 




tion of persons, cargo, and mail with 
United States. 

Capt. Eugene O. Strouse, age 4 
employed by Reeve Aleutian Ainvar 
copilot May 27, 1950. He held ai 
transport pilot certificate with DC-5, DC-4. 
Sikorsky S45, and Curtis C-46 tvpe ratings. 
His last proficiency check xvas taken Sept. 
14. 1958. His last FAA first-class medical 
examination xvas taken Mar. 26, 1956. He 
had a total of 12,855 flying hours, of which 
1,278 xverc in DC-4 equipment. 

First Officer Robert L. Pollom, age 38, 
xvas employed by the company July 7, 
1958. He held a valid commercial pilot 
certificate with an instrument rating. His 
last FAA second-class medical examination 
was taken June 15, 1959. He had a total 
of 3,949 flying hours, of xvhich 883 xvere 
in DC-4 aircraft. 

Flight Engineer Brian D. Green, age 30, 
xvas employed by the company June 26, 
1958. He held a valid flight engineer cer- 
tificate and a mechanic certificate with an 
airframe and poxverplant rating. He had 
accumulated approximately 312 hr. as a 
flight engineer. 

Stexxardess Elizabeth Ann Burke, age 24. 
xvas employed by the company Sept. 19, 


; that 


this may have caused him to attempt to 
proceed visually under conditions in xvhich 
better judgment would have caused him to 
be more cautious. 

In any event the Board must conclude 
that the failure to maintain flight over haz- 
ardous terrain, in accordance xvith visual 
flight rules, xvas not compatible with the 


1958. 

N 63396, a Douglas C-54B-DC, xvas 
manufactured Dec. 10. 1944, and was 

E urchascd by Reex-e Aleutian Airxvays, Inc,, 
far. 7. 1957. The aircraft had accumu- 
lated a total of 38,390:46 hr. since new 
and 4,151:52 hr. since overhaul. The air- 
craft xxas equipped xvith four Pratt & 
Whitney R-2000-7M2 engines and Hamil- 
ton Standard propellers, Model 23E50-505. 


are 

you 

looking 

for 

one source 
capable of supplying 
GSE 

of any type 

from the smallest precision 
component to the largest 

O 

weapon support system , 

stop looking 

Phone Mr. E. D. Eaton, 
Manager, Ground Support 
Equipment Department, 

NA 3-1621. 

Or write for Brochure. 



HAMILTON STANDARD 

DIVISION OF 

UNITED AIRCRAFT 
CORPORATION 

WINDSOR LOCKS, CONNECTICUT 
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A CHALLENGE TO EXCITE ANY ELECTRONICS ENGINEER 
WORTH HIS SALT... THE KIND RYAN NEEDS RIGHT NOW 


There is evidence that gravitation is electromag- 
netic. Yet many considerations concerning the ef- 
fects of gravitation remain to be determined if errors 
are to be avoided in the precalculated trajectories of 
space problems. 

As the worldleader in C-W doppler systems, Ryan is 
constantly seeking answers to such unsolved prob- 
lems of navigation in space. This is one reason Ryan 
is the largest electronics firm in San Diego — and the 
fastest growing! If you are an electronics engineer 
ambitious to help advance the art, as well as your 
own career, we want you right now at Ryan Elec- 
tronics for important “frontier” work. 


Ryan Electronics employs over 2000 people and has 
over one-third of the company’s $149-million back- 
log of business. Under the leadership of some of 
America’s most prominent scientists and engineers, 
Ryan is probing beyond the known . . . seeking solu- 
tions to vital problems of space navigation. 
Expanding facilities of Ryan Electronics at San 
Diego and Torrance in Southern California are 
among the most modem in the West. You enjoy 
living that's envied everywhere, plus facilities for 
advanced study. Send your resume or write for 
brochure today: Ryan Electronics, Dept. 5, 5650 
Kearny Mesa Road, San Diego 11, Calif. 


DIVISION OF RYAN AERONAUTICAL COMPANY QVA M E" I C^TDAM I f* O 

SAN DIEGO & TORRANCE • CALIFORNIA 11 I Mil LLLV/ I llV/ll IV/O 


ALP AU rges U pgrading 
Of Airport Safety Aids 

Chicago— Reduction of airline acci- 
dents through nationwide improve- 
ment of airport safety aids is called 
for by the Air Line Pilots Assn., which 
disclosed the partial results of an ex- 
tensive survey of airport equipment at 
the recent ALPA Safety Forum here. 

In an initial report covering 30% 
of the airports to be surveyed. Carl F. 
IT.ck. representing the union's safety 
and engineering department, said that 
while ALPA anticipated the results 
obtained so far. the degree of deficien- 
cies discovered was very significant. 

Major points, brought out in an 
analysis of 170 survey forms tabulated 
as of this month, were: 

• More runway lighting and marking 
is needed at 62%. 

• Rescue and fire-fighting services arc 
below standard at 92%. 

• Runway visual range equipment is 
not available at 96%. 

• Marginal snow removal equipment 
and procedures exist at 50%. 

• ILS approach facilities arc lacking at 
67%. 

• Airport surveillance radar is not in- 
stalled at 86%. 

• Tower facilities are not available 

• Insufficient obstruction lighting and 
marking exists at 76%. 

• Taxiwavs arc in need of repair and 
extension at 47%. 

• Ramp and parking facilities need im- 
provement at 36%. 

• Inadequate runway clear zones and 

• Additional approach lighting and run- 
wav end identification lights arc needed 
at '70%. 

• Additional taxiway lighting and mark- 
ing is required at 51%. 

vcv were several complaints that dirt 
piles, construction materials and gen- 
erally poor runway conditions at La 
Cuardia Airport amounted to “booby- 
traps." Referring to the recent Amer- 
ican Airlines Elcctra accident at La 
Cuardia (AW Sept. 19, p. 38), one 
ALPA spokesman noted that “just as 
sure as we’re sitting here that thing was 
predicted.” 

The problem of skid resistance on 
airport runways was discussed. Pilots 
went on record as favoring more re- 
search, development and operational 
testing of abrasive additions to con- 
crete and asphalt runway surfaces. 

FAA representatives replied that the 
agency has been studying the problem 
and is considering a full scale project 
to solve it, after the completion of 
some basic research now being com- 
pleted by NASA. 



SYSTEMS ENGINEERS 

here is your opportunity 
to join one of the most 
complete centers of 
advanced systems capability 

The Columbus Division of North American Aviation 
is a center of total systems capability. It is the 
designer and builder not only of aircraft— such as the 
A3J Vigilante and the T2J Buckeye— but also of mis- 
siles, radio/radar telescope systems, scat ejection 
systems, and other diverse products. The Columbus 
Division is also the center of extensive advanced 
R&D projects. Here, there are unlimited opportuni- 
ties to contribute to advanced technology— and to 
forward your own career. 

Currently, the Columbus Division has openings for 
SYSTEMS ENGINEERS. These engineers will assume 
responsibility for airframe electronic systems. To 
qualify for these positions, men should have a back- 
ground in one or more of the following fields : ECM, 
radar, packaging, reliability, antennas, data process- 
ing, reconnaissance or associated systems and compo- 
nents, and design of logic digital computers. They 
should have a BSEE, or the equivalent, plus three 
years experience. 

If you meet these qualifications, and seek an oppor- 
tunity to advance your career, please contact us right 
away. Send a brief resume in confidence to : 

Mr. J. A. Hitchcock 


THE COLUMBUS 
DIVISION OF 

NORTH AMERICAN AVIATION, INC. 
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sixth annum B| 1 1 II C Up 

Aviation Week 



THE STANDARD PURCHASING REFERENCE 
OF THE AEROSPACE MARKET 



GUIDE .ssue 



AVIATION WEEK’S Annual Buyevs’ Guide is one 
source for buying information in all segments of the 
dynamic aerospace industry. It's on the engineer's 
desk... at his fingertips ... readily accessible ... with 
needed information. 

The new 1961, 6th Annual Edition, now in prepara- 
tion, is more complete and essential than ever before, 
containing expanded listings on new products and 
companies in new areas of the total market. 

It will contain over 50,000 manufacturers’ product 
listings in 1,800 product categories. In addition to 
being quick and easy to use, the BUYERS' GUIDE 
includes complete listings of government procure- 
ment agencies telling: Where to go; Who to see; 
What they buy. 

BUYERS’ GUIDE usage was demonstrated in a sur- 


vey conducted eight months after publication of the 
1958 edition. 

71% of respondents still had their copy 

60% of this group referred to it at least 

once a month 

This means your advertising is available to the pur- 
chaser or specifier at the moment buying information 
is needed. Its constant reference value and year long 
life offers multiple exposure of your advertising. 
Advertisers’ product listings are bold faced and in- 
clude a reference to the page number of their adver- 
tising. In addition to an alphabetical advertisers’ 
index, there is a “product” advertisers’ index. To 
supply you with key industry sales leads the 
BUYERS’ GUIDE contains Reader Service cards. 
If you sell to the aerospace industry, your advertising 
message belongs in the BUYERS’ GUIDE— as well 
as your company’s product listings. 


PUBLISHING DATE: Mid-December 


CLOSING DATE: November 15, I960 


ABC PAID CIRCULATION 78,985 

A McGraw-Hill Publication 
330 West 42nd Street, New York 36, N. Y. 


Aviation Week 

Sprite Technology 



EMPLOYMENT OPPORTUNITIES 




NEW OPENINGS ANNOUNCED 


GENERAL^ ELECTRIC 

Schenectady. New York 


High level openings for Development 
Engineers needed for work on ad- 
vanced aircraft, missile and space 
vehicle applications. 


Ified Ad r. Dir. „/ this mil'll eaHon. 

%Rk7Z 'p V o! rox 

^•sSriifeSSo* 


Airline Captain Dec 

in California. Ace 34. Type Ratings in 
count. Convnir 240-340-440. DC-4. "" 
C-40. Over 12.000 hrs. logged, i 
Captain^ 5000 fc hrs.^ 4 engine. 2500 ! 


Need Engineers? 

EMPLOYMENT OPPORTUNITIES section 


perience. light* SE through multi-engine jet. 
Commercial certificate. Varied background in 
supervision. Outstanding effective- 


118 


AVIATION WEEK, October 3, 1960 


EMPLOYMENT OPPORTUNITIES 



Immediate, long-range openings at Boeing for 

STRUCTURAL, MECHANICAL AND AERONAUTICAL ENGINEERS 


Advanced aircrafl projects of the future are expanding 
steadily at Boeing’s Transport Division. This continuing 
growth has created a number of exceptional career open- 
ings for structural, mechanical and aeronautical engi- 
neers. Long-range assignments are available immediately 
on advanced commercial flight projects, in addition, 
training assignments are available, on a selective basis, 
to engineers ill other fields who wish to apply their capa- 
bilities to aircraft projects. 

At Boeing, builder of the famous 707 and 720 jetliners, 
you’ll be working with the world leader in the held of 
multi-jet aircraft. You’ll he backed by unexcelled re- 
search facilities, including the largest, most advanced 


wind tunnel installation in private industry. You’ll he 
working in a dynamic career environment that’s con- 
ducive to rapid advancement. 

The Boeing Transport Division is located ill the un- 
congested Pacific Northwest, noted for mild year-round 
climate, nationally iamous recreational iacilities, excel- 
lent schools and housing, and healthful outdoor Western 
living for the whole family. 

Drop it note now, giving a resume of your educational 
and experience background, to: Mr. Robert IP. King, Trans- 
port Division. Hoeing Airplane Company, P. O. Box 
707 -9N A, Renton, IPashington. 
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TRANSPORT DIVISION 




£1 


I 




mm 


If you're ready 
for a career-move in 

PRECISION 

ENGINEERING 

you can contribute 
to the success of 
General Electric’s 
Ordnance Department 



For 

Information 

AboutClassifiedAdvertising, 

Contact 

5 *. WcQra.e-JMl 
offuc rhaccd y„u. 


ATLANTA, 3 




GENERAL® ELECTRIC 
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Interested in 




a challenging new field of opportunity 
for electronic engineers at 


SIKORSKY AIRCRAFT 



'T' To describe this unique field, only a brand 
new word would do, a word with two live roots: 
helicopters and elec ironies. These roots penetrate 
deeply into some of the most stimulating soil in 
modern technology. 

In broad terms, helitronics embraces practically 
every phase of avionics, electronics, computer, 
feedback and systems analysis work. Specifically, 
helitronics means the integration of communi- 
cation systems, specialized electronic search and 
detection equipment to enhance the mission ca- 
pability of the helicopter, specialized sensors and 
automatic controls to increase its versatility, and 
automatic navigation, into an optimum military 
weapon system or commercial carrier with VTOL 
capability. Many assignments call for the ability 
to advance the state-of-the-art in testing and in 
instrumentation. 

If you would like to enter this challenging new 
field, the time is now. The place? Sikorsky Air- 
craft-pioneer and leading manufacturer of 
rotary-wing aircraft, the company that leads 
again with many opportunities for you in 
HELITRONICS. 


SIKORSKY AIRCRAFT 

DIVISION OF UNITED AIRCRAFT CORPORATION 


STRATFORD 

CONNECTICUT 


For further information, submit 
your resume or make inquiry to 
J.L.Purfield, Personnel Department. 
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The quest for accurate tornado “signatures" by scientists at CAL may 
one day permit tornado path prediction at great savings in life and 
property. Here, CAL engineers conduct meteorological radar echo srudies 
applying Doppler radar techniques to weather observation. The heart of 
this program is a Doppler Velocity Measuring Tornado Warning System 
which has been developed for the United States Weather Bureau. 

If you have a background of accomplishment in the fields of radar 
and electronics, and would like the opportunity to range into such areas 
as propagation of electromagnetic energy, atmospheric electricity, 
weather radar, and experimental radar systems, CAL has openings which 
you will find worth investigating. 

More than 100 of the Laboratory's 400-man professional staff are 
electronic engineers or scientists. 



USE 

NATIONAL 

CLASSIFIED 

ADVERTISING 

for bringing business needs 
or opportunities to the at- 
tention of men associated in 
administrative, executive, 
management, sales and re- 
sponsible technical, engi- 
neering and operating ca- 
pacities with the industries 
served by McGraw-Hill pub- 
lications. For advertising 
rates or other information 

Classified Advertising Division 

McGraw-Hill 
Publishing Co., 
Inc. 

330 West 42nd Street 
New York 36, New York 
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“EXPLORATORY STUDIES 
OF SPACE VEHICLES AND 
INTERMOLECULAR PROCESSES 
IN RAREFIED ATMOSPHERES 
...provide a new technical challenge.” 

says Dr. Sinclaire M. Scala, manager, high altitude aerodynamics. 
AT GENERAL ELECTRIC'S SPACE SCIENCES LABORATORY 


"Now that manned and un-manned space vehicles are being 
considered for missions which involve not just minutes of re-entry 
time, but sustained hypersonic, high altitude flight - 
intermolecular processes in rarefied planetary atmospheres are 
keeping scientists at MSVD busy, motivated both by scientific 
curiosity— and a sense of urgency. 


"Since little fundamental work has been done in this flight regime, 
the people in my group face a new scientific frontier. They've a 
free hand in defining their own problems and initiating 
exploratory studies. 

"In this virtually uncharted area, nearly every investigation 
undertaken produces results worthy of publication. And authorship 
is warmly encouraged at the Laboratory. All desired technical 
support is provided for the preparation of papers for scientific 
meetings and journals. 

"There is a type of academic informality here that is embraced 
by both extroverts and introverts in the group. Staff members get 
together for technical exchange, when and as they like, or discuss 
a problem with associates doing research in other space sciences. 
There is no rigid protocol. The only requirements are rare abilities 
for original, theoretical thinking and self-direction.” 


IF YOU ARE , 
interested in oi 
. . . Rarefied gat 
of gases, hyper 
molecular flow 
non-equilibriun 


t THEORETICAL PHYSICIST OR AERODYNAMICIST (Pb.D.) 

i dynamics, shock wave and transport theory, kinetic theory 

, partially ionized viscous gas flow, molecular physics and 
1 statistical mechanics - 


You are invited to write in full confidence fo: 

MR. D. G. CURLEY, DIV. 64-WN 
MISSILE & SPACE VEHICLE DEPARTMENT 


GENERAL 


ELECTRIC 

. Philadelphia 4, Pennsylvania 


Other professional openings In: SPECIAL PROJECTS • MATERIALS STUDIES 
ADVANCED AERODYNAMICS • STRUCTURES AND DYNAMICS 


classified Searchlight Section ADVERTISING 

BUSINESS OPPORTUNITIES EQUIPMENT - USED or RESALE 


DISPLAYED RATEi UNDISPLAYED RATE: 




SEARCHLIGHT 
Equipment 
Locating Service 

No Cost or Obligation 

This service is aimed at 
helping you, the reader of 
“SEARCHLIGHT”, to lo- 
cate Surplus new and used 
aviation equipment and 
components not currently 
advertised. (This service is 
for USER-BUYERS only). 
How to use : Check the deal- 
er ads to see if what you 
want is not currently ad- 
vertised. If not, send us the 
specifications of the equip- 
ment wanted on the coupon 
below, or on your own com- 
pany letterhead to : 
Searchlight Equipment 
Locating Service 
c/o AVIATION WEEK 
P. O. Box 12, N. Y. 36, N. Y. 
Your requirements will be 
brought promptly to the at- 
tention of the equipment 
dealers advertising in this 
section. You will receive re- 
plies directly from them. 
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Triggering the Navy’s Polaris. Scheduled to be carried by 


the Navy's latest nuclear-powered submarines, Polaris will extend 


American deterrent missile capability to every corner of the globe. 


1 

I 

< 

I 


Polaris is armed and fuzed by Avco. 



AVCO CORPORATION, 750 THIRD AVENUE, NEW YORK 17, NEW YORK 


